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The primary aim of this thesis is to investigate the effects of single and cumulative 
family-related adverse childhood experiences (ACEs) on affective problems (disorders 
and symptoms) across the life course. Chapter 1 represents a general introduction into the 
prevalence, development and stability of affective problems across the life course, 
outlines key theories and approaches that address the development of affective problems, 
and highlights the role of early life risk factors in the onset and stability of these problems. 
Chapter 2 focuses on systematically reviewing the evidence from prospective studies for 
the role of single (e.g. parental divorce, parental psychopathology, childhood 
maltreatment unspecified, sexual abuse and family conflict) and cumulative ACEs in 
adult affective problems. Through synthesising effect sizes from 42 eligible studies, 
findings revealed that ACEs were associated with an increased risk of affective symptoms 
in adulthood.  However the strength of the association varied, with sexual abuse, followed 
by cumulative adversities, being the strongest predictors of affective symptoms in 
adulthood. These findings show that ACEs pose risk for affective problems beyond 




Chapter 3 builds upon this work through exploring the effects of cumulative ACEs 
on adult affective problems by synthesising the evidence from studies that use various 
designs (cross-sectional, case-control, and prospective), as well as critically evaluating 
methodological strengths and limitations of the existing studies, and suggesting new 
directions for future research. Future studies would benefit from more systematic 
assessments of ACEs using prospective multi-informant reports, and from utilisation of a 
developmentally sensitive life course approach to affective symptoms.   
Chapter 4 and Chapter 5 extend existing research by utilising longitudinal 
prospectively collected data from the Medical Research Council (MRC) National 
Survey of Health and Development (NSHD). These two empirical studies make a novel 
contribution to the research field by modelling life course profiles of affective 
symptoms across a period of more than 50 years (from age 13 through 69), and by 
investigating the effects of single and cumulative ACEs on affective symptoms across 
the lifespan.  
As demonstrated in Chapter 4, a higher cumulative ACE score was associated 
with affective symptom severity in late adulthood (i.e., at ages 60-64 and 69), but not at 
earlier ages (i.e., at ages 13, 15, 36, 43, 53). This unexpected finding indicates that the 
risk of affective symptoms in those who experienced multiple ACEs persists beyond 
childhood and adolescence, up to late adulthood.  Further research is encouraged to 
explore the effect of cumulative ACEs on affective symptoms across the lifespan using 
person-centred approaches and to explore risk and resilience mechanisms underlying the 
association. 
In Chapter 5, advanced modelling techniques – latent class analysis (LCA) – 
were employed to derive life course profiles of affective symptoms, and the effects of 
24 single ACEs and their accumulation, in relation to these life course profiles, were 
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investigated. Four life course profiles of affective symptoms were identified: no 
symptoms, adolescent symptoms only, adult symptoms only, and adolescent and adult 
symptoms. Four ACEs were significantly associated with affective symptom 
trajectories, with small effect sizes observed: childhood chronic illness was associated 
with adult symptoms only; whereas growing up in an overcrowded house and parental 
poor perceived health were associated with symptoms in adolescence and adulthood. 
However, no associations were found for twenty of the ACEs tested.   
The thesis concludes with the Discussion, which aims to synthesise and 
summarise the evidence from each study, discuss their key findings and implications, 
before acknowledging the strengths and limitations of the research area in general, 
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This chapter defines affective disorders and symptoms, presents the prevalence 
for affective disorders in children, adolescents and adults, and highlights the social and 
economic costs of these problems. It then considers existing theories for the 
development of affective disorders and discusses the importance of using the life course 
approach when investigating the role of early life risk factors in lifelong mental health. 
It further outlines the importance of examining multiple early life risk factors (adverse 
childhood experiences, ACEs) and their cumulative effect, and provides some evidence 
for the association between single and cumulative ACEs and affective disorders across 
the life course.  
1.1. Affective disorders 
1.1.1. Definitions 
Affective disorders comprise of anxiety and depressive disorders and their affiliated 
symptoms and behaviours. These disorders lead to marked emotional distress and 
interference with daily functioning, but do not usually affect insight or cognition 
(Stansfeld et al., 2014). There are a number of identified anxiety and depressive 
disorders which are defined using diagnostic manuals, such as the DSM-V (American 
Psychological Association (APA), 2013) and the ICD-10 (World Health Organization 
(WHO), 2011), including major depression, bipolar depression, generalised anxiety 
disorder, panic disorder, agoraphobia, social anxiety, obsessive compulsive disorder, 
phobias, and post-traumatic stress disorder and health anxiety. Individuals can 
experience either anxiety or depression symptoms, or comorbid symptoms (McManus, 
Meltzer, Brugha, Bebbington, & Jenkins, 2009). Anxiety disorders often include 
psychological symptoms, such as worried thoughts, and physical symptoms, such as 
feelings of tension, sweating, trembling and a rapid heartbeat (APA, 2013). Depressive 
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disorders often include psychological symptoms (e.g. low mood, irritability) and 
physical symptoms (e.g. loss of appetite, fatigue) (APA, 2013).   
Indeed, affective problems also encompass subclinical symptoms of anxiety and 
depression (i.e., those that may not meet clinical diagnosis but still interfere with the 
health and functioning of the individual). There is a distinction between affective 
symptoms which are measured using a continuous scale, and affective disorders, which 
are measured using a categorical cut off of symptoms (Solomon, Haaga, & Arnow, 
2001). Throughout this thesis the term affective disorders is used to refer to clinically 
defined anxiety and depressive disorders (i.e. those who are assessed with a 
measurement tool which uses a clinical categorical cut off of symptoms) and the term 
affective symptoms is used to refer to sub-clinical anxiety and depressive symptoms (i.e. 
those whose symptoms are measured using a continuous scale). The current thesis 
specifically focuses on affective symptoms across the life course, as opposed to 
clinically defined affective disorders. A more general term affective problems is used 
when there is no distinction between affective disorders and symptoms. Affective 
disorders and symptoms are also often referred to as internalising disorders and 
symptoms (particularly, in developmental psychopathology literature) and common 
mental disorders (particularly, in psychiatric epidemiology literature).  
1.1.2. Prevalence of affective disorders  
Evidence regarding lifetime prevalence and lifetime morbid risk of affective disorders 
indicate that they are extremely common, with estimates showing that 1 in 4 people 
worldwide suffer from one or more episodes of affective disorder over the life course 
(Kessler, Petukhova, Sampson, Zaslavsky, & Wittchen, 2012; Moffitt et al., 2010; 
Stansfeld et al., 2014). Moreover, affective disorders are among the most debilitating 
disorders (exceeded only by lower back pain) measured in ‘years lived with disability’ 
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and the leading cause of disease burden worldwide (Vos et al., 2012; Whiteford et al., 
2013).  
In England, adult prevalence rates for affective disorders have been measured 
through the Adult Psychiatric Morbidity Survey (APMS) (McManus, Bebbington, 
Jenkins, & Brugha, 2016; McManus et al., 2009). Findings from the most recent APMS 
reveal that 17% of adults meet the criteria for at least one common mental disorder (i.e., 
depression or anxiety) at any one time, with almost half of these (i.e., 7.8%) presenting 
with mixed anxiety and depressive symptoms (McManus et al., 2016; McManus et al., 
2009; Stansfeld et al., 2014) (Figure 1.1). These prevalence rates are similar to those in 
the United States of America. For example, findings from the National Comorbidity 
Survey – Replication (NCS-R) indicates that the 12-month prevalence estimates of 
affective disorders (as defined by the DSM-IV) for adults are 18.1% for anxiety 
disorders, and 9.5% for depressive disorders (Kessler, Demler, et al., 2005; Kessler et 
al., 2012). Moreover, affective symptoms (i.e., sub-clinical symptoms) are also common 
throughout adulthood, with 19% of individuals over 16 years of age in the UK 
indicating they have experienced anxiety and/or depressive symptoms (Beaumont & 
Lofts, 2013).  
Furthermore, comparisons of data from the APMS conducted in 2007 and 2014 
have revealed that, over this 7-year period, the prevalence of common mental disorders 
has significantly increased among middle aged (55-64) men and women (Stanfeld et al., 
2014). Furthermore, through comparisons of different age groups, it has been shown 
that lifetime rates of affective disorders are up to four times higher in young adults 





Figure 1.1. Prevalence rates from the 2014 Adult Psychiatric Morbidity Survey 
(APMS) for morbid and co-morbid affective disorders. 
 
There is also evidence suggesting that prevalence of affective symptoms has  a 
curvilinear shape (i.e., inverted U-shape), with the lowest prevalence of symptoms 
observed at ages 16-24 and 65-69 and the highest prevalence – in midlife (Beaumont & 
Lofts, 2013; Spiers et al., 2011). 
Furthermore, cohort effects have also been found in the prevalence of affective 
disorders. For example, a cross-cohort comparison revealed that at age 42, men and 
women born in 1970 reported higher levels of psychological distress (symptoms of 
depression and anxiety) compared with those born in 1958 (Ploubidis et al., 2017).  
Population prevalence estimates for affective disorders obtained from 
epidemiological surveys, such as APMS and NCS-R, offer advantages over official 
mental health records as they include individuals who experience affective disorders but 
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do not engage in services (Moffitt et al., 2010). Moreover, epidemiological surveys 
often assess symptoms on a continuous scale, allowing them to identify those at sub-
threshold level of affective problems that are known to lead to negative life outcomes 
(Broadhead, Blazer, George, & Tse, 1990). However cross-sectional assessments of 
affective symptoms are suggested to be affected by the retrospective ascertainment of 
symptoms (Kessler, Berglund, et al., 2005). Furthermore, comparing findings from 
cross-sectional studies may be affected by changes in methodology (e.g. in diagnostic 
criteria, or interview methods) as suggested by variability in the estimated prevalence of 
affective disorders across different studies (Roberts, Clifford Attkisson, & Rosenblatt, 
1998). Therefore, prospective studies with multiple measures of affective symptoms 
across the life course may be more accurate at estimating life time prevalence rates and 
life course trends. Indeed, the prevalence of affective disorders reported through 
prospective studies has been found to be higher than when reported through cross-
sectional reports (Moffitt et al., 2010). 
Another important methodological consideration when investigating affective 
disorders is that affective disorders and symptoms can change dramatically over the life 
course. It has been estimated that the majority of affective disorders have early onset, 
with 50% of individuals presenting symptoms by the age of 14 years, and 75% by the 
age of 24 years (Kessler, Angermeyer, et al., 2007). However, notably, some individuals 
with early onset affective disorders do not develop recurrent problems, whereas others 
have repeated affective episodes across the life course, as indicated by prospective 
studies that followed people from childhood and adolescence through their mid-life 
(Clark, Rodgers, Caldwell, Power, & Stansfeld, 2007; Colman, Wadsworth, Croudace, 
& Jones, 2007). Therefore, an individual may fulfil the diagnostic criteria for depression 
or anxiety at one time point, but may not fulfil this criteria at a later time point. 
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Furthermore, prospective evidence from studies of children followed into early 
adulthood, as well as of adult samples with a follow-up of more than ten years, suggests 
that long-term trajectories of affective disorders are heterogeneous, with trajectories 
varying in terms of severity (low, medium and high) and stability (stable, increasing, 
decreasing) (Musliner, Munk-Olsen, Eaton, & Zandi, 2016; Paksarian et al., 2016). This 
evidence highlights the importance of assessing affective disorders longitudinally as 
opposed to solely using measures at a single time point in life. Moreover, identifying 
groups of people who differ in the age of onset and recurrence of affective symptoms 
across the life course is an important step for studying the aetiology and development of 
affective disorders.  
Prevalence rates of affective disorders have also been considered for children 
and adolescents. Affective problems account for a large proportion of the mental health 
burden in children and adolescents, with anxiety disorders being the most common 
mental health disorder for those under 12 years of age (Cartwright-Hatton, McNicol, & 
Doubleday, 2006).  
In Great Britain, the mental health of children and adolescents have been 
measured by the office of national statistics (ONS) (Green, McGinnity, Meltzer, & 
Ford, 2004). Findings from the 2004 survey reveal that 3.5% of 5 – 16 year olds meet 
the criteria for affective disorders. More recent evidence for the prevalence of affective 
symptoms in adolescents in the UK population has been obtained from the Millennium 
Birth Cohort Study (MCS). The MCS reported that the prevalence of depression 
increased from age 11 to 14 in girls and that at age 14, 24% of girls and 9% of boys 
reported high symptoms of depression (Patalay & Fitzsimons, 2017).  
Moreover, a recent meta-analysis synthesising evidence from 41 studies across 
27 countries from every world region has reported similar global prevalence rates of 
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affective disorders for children and adolescents (Polanczyk, Salum, Sugaya, Caye, & 
Rohde, 2015). Notably they report that the worldwide prevalence rates for any anxiety 
and depressive disorders are 6.5% and 2.6%, respectively. 
Evidence indicates that diagnosis and treatment of child affective problems in 
clinical practice has increased in western countries. This increase has been previously 
attributed to the change in prevalence rates of affective symptoms across generations. 
Indeed, evidence is provided for the increase in prevalence of affective problems 
(Collishaw, Maughan, Natarajan, & Pickles, 2010). For example, Collishaw, Maughan, 
Natarajan, & Pickles (2010) found that twice as many young people in the UK reported 
frequent feelings of depression and anxiety in 2006 as compared to 1986.  
However, more recently findings indicate that prevalence rates for affective 
symptoms are not increasing (Langley, Collishaw, Williams, & Shelton, 2017; Sellers, 
Maughan, Pickles, Thapar, & Collishaw, 2015). For example, through a comparison of 
7 year old children on the Strengths and Difficulties Questionnaire (SDQ) across three 
nationally representative British samples assessed in 1999, 2004 and 2008, it was found 
that perceived levels of emotional distress remained stable (Sellers et al., 2015).  
The estimated high prevalence of affective problems in children and adolescents 
from cross-sectional and prospective studies are of high concern as early onset 
symptoms are often characterised by greater severity and persistence into adulthood 
(Pine, Cohen, Gurley, Brook, & Ma, 1998; Raven, Jörg, Visser, Oldehinkel, & 
Schoevers, 2016).  
1.1.3. Social and economic costs of affective disorders 
Suffering from depression and/or anxiety has a significant impact on an 
individual’s life and society as a whole. Affective disorders have previously been found 
to be associated with decreased physical (Roshanaei-Moghaddam, Katon, & Russo, 
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2009), cognitive (Ahern & Semkovska, 2017; Hatch et al., 2007) and social functioning 
(Last, Hansen, & Franco, 1997; Wood & Wood, 2006), poorer academic attainment and 
performance (Veldman, Bultmann, Almansa, & Reijneveld, 2015; Veldman, 
Reijneveld, Almansa Ortiz, Verhulst, & Bultmann, 2015), greater self-neglect (Abrams, 
Lachs, McAvay, Keohane, & Bruce, 2002; Dyer et al., 2006), as well as increased risk 
of morbidity and mortality (Cuijpers & Smit, 2002; Saris, Aghajani, van der Werff, van 
der Wee, & Penninx, 2017). Affective disorders are the second leading cause of 
disability worldwide (Ferrari et al., 2013) and have been estimated to cause one fifth of 
all days lost from work in Great Britain (Das-Munshi et al., 2008).  
Currently, only one out of three individuals who suffer from affective disorders 
receives mental health treatment (McManus et al., 2016). What is more, although 
evidence demonstrates that current recommended treatments for anxiety and depression 
are effective (National Institute for Clinical Excellence (NICE), 2009), treatments 
offered seem to have little impact on the prevalence of affective disorders. This may be 
because affective disorders tend to be relapsing conditions that often reoccur years after 
a prior episode. For example, in the case of depression, individuals have been found to 
relapse ten years from first presentation (Thornicroft & Sartorius, 1993). Due to the 
increase in prevalence rates for affective disorders, service use, including self-help 
based treatments, diagnosis and medication treatment, have increased substantially in 
high income countries over the last decade (Kosidou et al., 2010; Olfson, Blanco, 
Wang, Laje, & Correll, 2014). This increase has been particularly poignant among 
adolescents and antidepressant use in young people has continued to increase 
substantially (Olfson et al., 2014).  
However, whilst first line psychological treatments (i.e., CBT) are effective for 
nearly half of attenders, there remain a substantial number of patients who do not 
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benefit and require further intervention. This has a significant demand on services 
within the UK, with estimated costs of depression and anxiety combined predicted to be 
£5 billion by 2026 (McCrone, Dhanasiri, Patel, Knapp, & Lawton-Smith, 2008). 
Moreover, although affective disorders are less disabling than major psychiatric 
disorders, such as psychoses, their higher prevalence in the population results in a 
higher cumulative cost to society (Zivin et al., 2015). 
1.1.4. Theories of development of affective disorders  
As highlighted in the previous sections, there are high prevalence rates for youth 
and adult affective disorders and symptoms and there is a substantial social and 
economic burden of these problems. Accordingly, there is an urgent need for 
researchers to identify risk factors for the development of common mental disorders, in 
order to generate more effective intervention and prevention strategies. A number of 
factors have been identified in playing an important role in the development of affective 
problems in childhood, adolescence and adulthood. It is acknowledged that these factors 
are varied, complex and interacting. They encompass biological factors including 
genetic variants (Caspi et al., 2003; Lohoff, 2010; Polanczyk et al., 2009), as well as 
socio-economic and psychosocial factors  (McLaughlin et al., 2011), and their interplay 
(Rutter, Moffitt, & Caspi, 2006).  
Indeed, the role of these factors in socio-emotional development and mental 
health has been a longstanding focus of psychological and psychiatric research 
(Cicchetti & Toth, 1998; Rutter, 1986). Historically, the influence of psychosocial 
factors on the development of mental health problems is rooted in psychological theory. 
Freud (1910) and Bowlby (1952) believed that family influences strongly affected child 
development and mental health across the lifespan. For example, Freud’s 
psychodynamic theory, primarily developed from case studies of adults relating their 
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experience to childhood abuse. This theory suggests that affective symptoms can 
develop as a result of both underlying personality traits and loss of a parent or rejection 
by a parent (Driessen et al., 2010). Seemingly paradoxically, psychodynamic theory was 
associated with two contrasting research trends. On the one hand, a focus on underlying 
personality structures in the development and maintenance of affective symptoms, led 
to a downplaying of the role of early life experiences. As such psychodynamic 
psychotherapy aims to treat affective symptoms through focusing on clients’ 
interpersonal relationships, unconscious desires, thoughts and feelings (Driessen et al., 
2010). On the other hand, psychodynamic theory concerned with child-rearing practices 
through the early psychosexual stages led to a focus on the importance of early life 
experiences, for example, whether the child was breast-fed, timing of weaning and how 
toilet training was managed (Cuijpers, van Straten, Andersson, & van Oppen, 2008).  
Alongside the concern with the specifics of child-rearing practices, there was 
also a focus on the role of maladaptive parent-child relationships in the development of 
mental health problems. This line of thought led to the consideration of the parent-child 
attachment relationship (Bowlby, 1952), as well as the consideration of specific parent 
practices (Belsky, 1984). Attachment theory asserts that children must feel secure in 
their belief that a parent will be available when needed and that children may suffer 
negative mental health consequences from parental neglect, rejection or deprivation.  
An alternative explanation offered from the research field of cognitive 
psychology was the development of the cognitive model of depression. This theory was 
formerly introduced by Beck (1967) who theorised that when experiencing a stressful 
life event in childhood, a cognitive schema (core belief/attitude) of the event develops. 
These depressive schemas then influence the encoding, processing, organisation and 
retrieval of information (Beck, 1967; Beck, 1987). Subsequently, individuals are 
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sensitised to respond to similar events in a dysfunctional fashion (Beck, 2008; Ingram, 
2003). Furthermore, Beck (1967) proposed that depressive schemas are usually 
characterised by negative self-referential beliefs. Once these schemas are activated, 
individuals are vulnerable to develop affective problems (i.e. depression) as information 
is often processed in terms of negative thoughts about the self, the world, and the future 
– a process termed the negative cognitive triad (Clark, Beck and Alford, 1999). In 
addition, it was later proposed that deficits in attention, interpretation and memory 
occur when depressive self-referential schemas are activated (Clark, Beck and Alford, 
1999). This leads to rumination and perpetuates negative thoughts about the self, world 
and future. Consequently, a ‘vicious cycle’ within the cognitive system is generated, 
which maintains and prolongs depressive episodes (Disner, Beevers, Haigh, & Beck, 
2011). A criticism of this theory suggests that a description of how cognitions (i.e. the 
negative cognitive triad) relate to symptoms of affect is offered, but more research is 
needed to establish a causal link between cognitions and depression and underlying 
mechanisms (Haaga, Dyck, & Ernst, 1991). Further criticisms of psychological theories 
for the development of affective problems draw upon the observation that some 
individuals develop affective disorders and symptoms despite the absence of negative 
events.  
Due to acceptance of the multifactorial nature of human development, it is 
essential to understand the integration of developmental processes at multiple levels of 
biological, psychological, and social complexities within individuals over the life course 
(Cicchetti & Toth, 1998). Thus, multidisciplinary efforts to integrate advances in the 
field of developmental psychology, clinical psychology, epidemiology, and genetics 
have addressed critical factors involved in the development of affective disorders. 
Accordingly, researchers acknowledge and draw upon a biopsychosocial model of 
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affective problems in order to integrate biological, psychological and social risk factors 
in their understanding of the development of affective problems (Garcia-Toro & 
Aguirre, 2007). This model comprises psychobiological vulnerabilities as determined by 
risk factors (psychological, genetic and neurochemical), and protective factors. 
Furthermore, it proposes that adverse events interact with these vulnerabilities, which 
precipitates distress and leads to affective problems (Schotte, Bossche, Doncker, Claes, 
& Cosyns, 2006). In addition, the biopsychosocial model of affective problems stresses 
the importance of integrating biological and psychological therapeutic interventions in 
order to reduce symptoms and prevent relapse. The use of this model in clinical 
psychology practice allows a psychologist to draw on a variety of theory and data in 
order to generate a hypothesis of the causes, development and maintaining factors 
involved in the development of affective problems – a process termed formulation 
(Johnstone & Dallos, 2006).  
The research undertaken for this thesis draws upon developmental 
psychopathology and life course epidemiology in order to elucidate the role of adverse 
childhood experiences (ACEs) in the development of affective symptoms across the life 
course. The developmental psychopathology approach proposes that in order to 
understand human development, developmental processes such as biological, 
psychological and environmental mechanisms must be integrated in order to fully 
understand the complexity involved in the development of these problems (Cicchetti & 
Toth, 1998).  Moreover, a life course epidemiology approach aims to establish how 
social and biological factors operating at different stages of life, and across generations, 
contribute to the development of adult health and disease over time. Specifically, life 
course research seeks to understand influences of early life exposures and development 
on later disease outcomes and the mechanisms that occur in the intervening years (Kuh, 
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Lynch, Hallqvist, & Power, 2003;  Power, Kuh, & Morton, 2013). Thus, life course 
epidemiology extends theories of developmental origins by focusing attention on 
potentially sensitive periods in childhood and adolescence. Specifically, it extends on 
developmental theories of adult disease through considering the cumulative effect of 
early life and later life exposures. Conceptual frameworks have been developed to guide 
this research (Power et al., 2013). For example, Figure 1.2 provides an example of a 
conceptual model of lifelong health that focuses on three developmental domains - 
cognitive, emotional, and physical, that are interrelated across the life course and 
generations. The central feature of the model is that it incorporates environmental 
influences that act across all the life stages to affect adult health. These environmental 
influences over the life course can operate in several ways and at many levels (e.g., 
family, neighbourhood, societal) to affect adult function and disease. In order to test the 
effects of early life influences on health outcomes across the life span, birth cohort 
studies have been set up in many countries, including Norway (Krokstad et al., 2013), 
Australia (Lee et al., 2005), and New Zealand (Morton et al., 2013). In Great Britain, 
there are four nationally representative birth cohorts that originated in 1946 (Kuh et al., 
2011; Wadsworth, Kuh, Richards, & Hardy, 2006), 1958 (Power & Elliott, 2006), 1970 
(Elliott & Shepherd, 2006), and 2000 (Connelly & Platt, 2014). Birth cohort studies 
provide unique data to investigate influences from birth on various health outcomes, 
including common mental disorders, from childhood through late adulthood. Indeed, 
these studies have contributed significantly to our current understanding of the role of 

































































































































































































1.2. Adverse childhood experiences and affective disorders 
1.2.1. Definitions 
As mentioned earlier, the environment in which children live and learn has a 
significant impact on their cognitive, social and emotional development. In particular, 
the home and family environments, as well as the characteristics of parents and other 
family members with whom children interact on a regular basis, are powerful 
determinants of emotional and behavioural functioning in later life. Many early life 
experiences have a positive impact on child development, whereas others can disrupt 
normal child development and lead to long-term negative consequences (Flouri, 
Tzavidis, & Kallis, 2010). 
Adverse childhood experiences (ACEs), often referred to as childhood 
adversities, childhood trauma, or early life stress, can occur within the family or social 
setting, can vary in severity, and can disrupt the child’s physical or psychological health 
and development (Kalmakis & Chandler, 2014; Tiet et al., 1998). ACEs that occur in 
the family setting include, for example, parental divorce and parental death, whereas 
ACEs that occur in the social setting include neighbourhood poverty and bullying (See 
Table 1.1). ACEs can also be classified as acute (e.g., parental death) or chronic (e.g., 
poverty). Another approach deconstructs ACEs into two domains – deprivation and 
threat, proposing that different neurodevelopmental mechanisms of action may exist for 








Table 1.1. Examples of Adverse Childhood Experiences in family and social settings 
(adapted from Kalmakis & Chandler, 2014).  
Adverse Childhood Experience (ACEs) 
Within the family setting Within the social setting 
Physical abuse  Poverty/Socioeconomic status 
Sexual abuse  Racial segregation  
Emotional abuse  Political conflict  
Physical neglect  Hospitalisation 
Emotional neglect  Community violence 
Physical punishment  School violence/bullying  
Witnessing domestic violence  Maltreatment by teacher 
Household member’s substance misuse  Natural Disaster 
Household member’s illness   
Household member’s incarceration   
Parental separation/divorce   
Child separation from family  
 
1.2.2. Prevalence of ACEs 
Adversities in early life are extremely common. In a recent national survey in 
England with 3885 adults (aged 18-69) taking part, it was found that 46.4% reported 
experiencing more than one ACEs, and 8.3% reported experiencing more than four ACEs 
(Bellis et al., 2014). These prevalence rates are consistent with those from the US, with 
46% of children in the US experiencing at least one ACE (Sacks, Murphey, & Moore, 
2014). High frequency of ACEs were also reported by adults in other high income 
countries (38.4%), as well as high-middle income (38.9%) and low-/lower–middle 
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income (39.1%) countries (Kessler et al., 2010). High prevalence of ACEs and their 
common co-occurrence provide a strong rationale for a better understanding of the 
association between ACEs and health outcomes over the life course.   
1.2.3. Associations between ACEs and affective symptoms: state of the art 
and methodological limitations 
A risk factor is a measurable individual or environmental factor that is 
associated with an increased likelihood of developing a negative outcome over the 
population base rate (Garber, 2006; Kraemer et al., 1997). The study of risk factors is 
extremely useful in identifying individuals who may have an increased vulnerability to 
developing maladaptive outcomes.  
ACEs are known risk factor for the development of various health problems, 
including affective disorders. It is well established that ACEs pose risk for the 
development of affective disorders in childhood, adolescence and adulthood (Evans, Li, 
& Whipple, 2013; Hughes et al., 2017). This evidence includes the long-term effects of 
ACEs on affective problems, across the life course as outlined below.    
Significant evidence has emerged for the association between a range of 
individual ACEs and subsequent psychopathology, including affective disorders among 
adults (Clark, Caldwell, Power, & Stansfeld, 2010). For example, the Adverse 
Childhood Experiences Study in the United States demonstrated an association between 
single and multiple ACEs and poor health behaviours and outcomes in adulthood, 
including depressive disorder (Felitti et al., 1998). 
Since this study, many ACEs, such as childhood maltreatment (Brown et al., 
2009; Lindert et al., 2014; Norman et al., 2012), parental divorce (Richards, Hardy, & 
Wadsworth, 1997; Sands, Thompson, & Gaysina, 2017), parental loss and separation 
(Otowa, York, Gardner, Kendler, & Hettema, 2014; Tyrka, Wier, Price, Ross, & 
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Carpenter, 2008), and parental psychopathology (Wickramaratne & Weissman, 1998) 
have been extensively examined in this context and the accumulating evidence is mainly 
consistent in relation to the long-term negative effects of these ACEs. For example, 
evidence from a recent systematic review and meta-analysis suggests that parental 
divorce was significantly associated with offspring depression in adulthood, with the 
odds ratio of 1.56. (Sands et al., 2017). A meta-analysis of studies investigating the 
association between childhood maltreatment (physical abuse, emotional abuse, and 
neglect) and adulthood depression reported a doubling of risk, with the odds ratio of 
2.27 (Nanni, Uher, Ph, & Danese, 2012).  
As demonstrated by these systematic reviews and meta-analyses, the majority of 
the existing research in relation to the effects of ACEs on adult affective disorders is 
cross-sectional and relies on retrospective reports of early life experience. The validity 
of retrospective, self-reported measures of ACEs has been widely criticised, as 
depressed individuals are more likely to recall negative events (Williams & Scott, 
2009). It has recently been proposed that the memory of an ACE, rather than the ACE 
itself, can be differentially associated with affective symptoms in adulthood  (Afifi, 
Boman, Fleisher, & Sareen, 2009; Henry, Moffitt, Caspi, Langley, & et al, 1994a; 
Newbury et al., 2018).  
Nevertheless, a number of prospective studies have been conducted to illuminate 
the role of childhood adversities in lifelong mental health and illness. Historically, 
mixed findings have been found for the role of ACEs in the development of anxiety and 
depression (Rodgers, 1990). For example, using data from the British 1946 birth cohort, 
Rodgers (1990) investigated the association between single and cumulative ACEs and 
anxiety and depression at ages 36.  In order to do this, prospectively measured ACEs 
across six domains, including perinatal factors (e.g. breastfeeding), socio-economic 
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circumstance (e.g. father’s social class), family structure and disruption (e.g. family 
size), childhood illness (serious illness between ages 0-15 years), parental behaviour, 
attitudes and health (e.g. parent’s interest in child’s education), and schooling 
(education progress by age 15 years), were used as individual and cumulative predictors 
for associations with anxiety and depression at age 36 years. This study revealed that 
individual ACEs did not significantly predict adult affective disorder, although multiple 
ACEs had an accumulative deleterious effect. Furthermore, previous studies using data 
from British birth cohorts have provided comprehensive evidence for the role of 
childhood socio-economic position (SEP) (Poulton et al., 2013; Stansfeld, Clark, 
Rodgers, Caldwell, & Power, 2008; Wood et al., 2017), parental divorce/separation 
(Lacey et al., 2012; Lacey, Bartley, Pikhart, Stafford, & Cable, 2014; Richards et al., 
1997), and bullying (Takizawa, Maughan, & Arseneault, 2014) in adult mental health. 
As mentioned earlier, birth cohort studies are particularly powerful to explore this link 
due to availability of prospectively collected data on ACEs in large samples. Great 
Britain is particularly well positioned in this area as there are multiple birth cohorts that 
have been set up in the last decades. These birth cohort studies provide longitudinal data 
on affective symptoms from childhood through late adulthood, and therefore allow us to 
investigate prospective associations between childhood adversities and lifelong mental 
health.  
Studies using birth cohort resources have made a significant contribution to 
better understanding of pathways and mechanisms underlying the links between ACEs 
and lifelong mental health. For example, they have tested for the timing of effects and 
whether ACEs experienced in a particular period of childhood lead to more negative 
mental health outcomes (Done, Crow, Johnstone, & Sacker, 1994; Rodgers, 1990). 
They have investigated the chain of effects to test whether ACEs can lead to negative 
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health outcomes later in life via mediation by stressful life experiences (SLEs) in 
adulthood and/or via accumulation with SLEs across different periods of life (Colman et 
al., 2014). For example, one study has identified an indirect effect of childhood 
economic deprivation on adult depression: childhood economic deprivation was only 
found to be significantly associated with adulthood depression when mediated by low 
SES in adulthood (Colman et al., 2014).   
Additionally, birth cohort studies provide information from multiple generations 
(e.g., from birth cohort members and their parents and/or offspring) and can test for 
intergenerational effects of ACEs (Collishaw, Dunn, O’Connor, & Golding, 2007).  
For example, a study using data from the Avon Longitudinal Study of Parents 
and Children (ALSPAC), examined the intergenerational transmission of psychosocial 
risk associated with maternal childhood abuse. It was found that maternal childhood 
abuse was associated with poorer behavioural trajectories between ages 4 and 7 years 
(Collishaw et al., 2007). 
To summarize, previous studies, including those that utilise birth cohort 
resources, have provided valuable insights into the role of specific individual ACEs in 
lifelong mental health. However, investigating single types of risk factors can be 
problematic as this approach assumes that ACEs occur independently from one another, 
whereas multiple early life risk factors tend to co-occur (Bellis, Hughes, Leckenby, 
Perkins, & Lowey, 2014; Dong et al., 2004; Fallon et al., 2010). For example, children 
from families with low SEP are more likely to live in poor and overcrowded houses 
(Evans, Wells, & Moch, 2003). Further to this, a recent study has shown that 89% of 
cases involving childhood sexual abuse were accompanied by non-sexual types of 
childhood maltreatment (Vachon, Krueger, Rogosch, & Cicchetti, 2015). As such, the 
elevated odds associated with sexual abuse, as compared to other types of ACEs, could 
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be the result of co-occurring ACEs (e.g., other types of maltreatment) and therefore the 
impact of a single risk factor under investigation may be overestimated (Evans & 
Cassells, 2013). 
Moreover, inconsistent findings have been observed between studies that 
focused on specific types of ACEs. It has been suggested that this stems from 
considerable variation across studies, such as: (i) the number of adversity types 
assessed; (ii) the analytic strategy employed; and (iii) the types of covariates included 
(Arata et al., 2005; Higgins & McCabe, 2001). Furthermore, as affective disorders are 
multifactorial, it is unlikely that a single risk factor will give rise to the development of 
a disorder, or that targeting of a single risk factor will be sufficient to prevent the 
development of a disorder (Garber, 2006).  
Accordingly, it is now widely acknowledged that the accumulation of risk 
factors plays a much greater role in the development of affective psychopathology. The 
accumulation of risk model in psychopathology was initially proposed and 
demonstrated by Rutter (1979). This theory postulates that it is not just a single risk 
factor, but a number of risk factors that leads to maladaptive outcomes – often referred 
to as a dose-response relationship. This model is based on the Rutter’s seminal Isle of 
Wight study (1979), whereby a significant association was found between a number of 
risk factors, including low parental SEP, large family size, severe marital discord, 
parental criminality, maternal mental illness, and foster placement, and the likelihood of 
presenting with a psychiatric disorder in childhood. Notably, it was found that not only 
did this probability increase with each risk factor experienced, but the type of risk factor 
did not influence the cumulative pattern (Rutter, 1979). This finding has been replicated 
by multiple studies that have been reviewed by Evans (2013). These findings indicate 
that multiple risk factors are detrimental to mental health in early life, and accordingly 
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the more children are exposed to ACEs the higher risk for negative mental health 
outcomes in childhood. However, as affective disorders are often found to persist across 
the life course, it is important to consider the impact of cumulative ACEs on mental 
health outcomes beyond childhood.  
A growing number of studies have tested the hypothesis of the accumulation of 
multiple ACEs and the dose-response relationship with adult anxiety (Park, Pyo, et al., 
2014; Reiser, McMillan, Wright, & Asmundson, 2014) and depression (Chapman et al., 
2004; Turner & Butler, 2003). In these studies, cumulative risk is identified by using a 
set of known risk factors (e.g. parental divorce, parental psychopathology). Specifically, 
researchers use binary variables for these risk factors (as present ‘1’ or not present ‘0’), 
and tallying them in order to derive a risk score (or risk index) for each individual that 
can range from 0 (no risk factors present) to an upper limit (based on the number of risk 
factors considered). This risk index can be derived from multiple risk factors measured 
either across a period of time (e.g. from age 5 to 18), or at a specific time point (e.g. at 
age 10).  
Horan & Widom (2014) highlight three benefits of using an aggregated score: 
(1) a cumulative risk index allows researchers to capture the co-variation of different 
ACEs; (2) previous research indicates that mental health outcomes are often explained 
by multiple, as opposed to single, ACEs (Evans & Cassells, 2014); and (3) aggregated 
variables increase the methodological power to detect effects as individual risk factors 
are summed (leading to a decrease in measurement error), thus preserving degrees of 
freedom (Flouri, Tzavidis, & Kallis, 2010).  
However, a conceptual drawback of summing the total number of childhood 
social risk factors is that is does not account for the respective severity of individual risk 
factors, nor does it account for the fact that certain risk factors may co-occur  more 
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often than others (Appleyard, Egeland, van Dulmen, & Sroufe, 2005; Evans et al., 
2013). Therefore, it has been suggested that modelling approaches can be applied to  
identify specific profiles of ACEs (Caleyachetty et al., 2017; Oliver, Kretschmer, & 
Maughan, 2014). For example, one study used three approaches: conceptual, 
exploratory factor analysis (EFA), and latent class analysis (LCA) in order to  
investigate patterns of exposure to multiple ACEs and their associations with physical 
capability and common affective disorders in later life (Caleyachetty et al., 2017). This 
study showed that, when modelling cumulative ACEs using a cumulative summary 
score approach or EFA approach, a greater accumulation of ACEs was associated with 
higher risk of affective symptoms. 
To summarise, there is a growing body of evidence for long-term effects of 
single types of ACEs and their accumulation on affective disorders. However, most of 
this evidence has been based on cross-sectional data. For the majority of existing 
prospective studies, data on affective symptoms are limited to a single time point, often 
in young adulthood. Therefore, our knowledge of these influences on the course of 
affective disorders, including onset, recurrence, and severity across the life course, is 
still limited. The current thesis aims to address these limitations by investigating the 
role of single and multiple family-related ACEs in the development of affective 
symptoms at different time points across the life course.  
1.3. The current thesis 
Given the high individual, social and economic burden of affective disorders, 
attention needs to be drawn to identifying early life risk factors for these problems. The 
overarching aim of this thesis is to investigate multiple adverse childhood experiences 
(ACEs) that occur in the family context in relation to affective symptoms at different 
stages of the life course. There are four key research objectives of the thesis.  
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The first research objective is to review in a systematic way and synthesize 
using a meta-analytical approach the evidence from existing prospective studies on the 
role of single and multiple ACEs in adult affective problems.  
The second research objective is to provide an overview of studies that focus on 
accumulation of ACEs in relation to adult affective problems, and to critically evaluate 
the methodology of these studies, and to suggest some novel directions for research in 
this area.   
The third research aim is to derive a cumulative ACE score (based on 24 ACEs) 
and to test its effect on affective symptoms severity across the life course using 
prospective data from the British 1946 birth cohort (MRC National Survey of Health 
and Development; NSHD).  
The final research objective is to derive life course profiles of affective 
symptoms using Latent Class Analyses, and to investigate the effects of individual 








Study 1: Family-related adverse childhood experiences and 
internalising psychopathology in adulthood: a systematic 





Background: A majority of the evidence for the link between family-related adverse 
childhood experiences (ACEs) and internalising psychopathology (i.e., depression and 
anxiety) in adulthood is often based on single types of retrospectively reported 
childhood adversities.  
Aim: To systematically review prospective evidence for the link between different 
types of family-related ACEs (before age 18) and internalising disorders and symptoms 
in adulthood (at age 18 or older).  
Method: An electronic database search was conducted using ‘MEDLINE’, ‘Web of 
Science’, ‘EMBASE’, ‘psycARTICLES’ and ‘PsycINFO’. A random effects 
multivariate meta-analysis was used to synthesise effects from prospective longitudinal 
studies.  
Results: The multivariate meta-analysis showed a significant positive association 
between any single type of ACEs and adult internalising symptoms (42 studies; n = 
83,920; OR = 1.83, 95% CI (1.57, 2.15)). Subgroup meta-analyses revealed significant 
associations with specific single ACEs: childhood maltreatment (4 studies; n = 3,303; 
OR = 1.91, 95% CI (1.04, 3.49) p = 0.03); sexual abuse (3 studies; n = 10,974; OR = 
2.56, 95% CI (1.32, 4.97) p < 0.01); parental psychopathology (5 studies; n = 3,078; OR 
= 1.75, 95% CI (1.11, 2.76) p = 0.02); parental divorce / separation (9 studies; n = 
29,739; OR=1.49; 95% CI: 1.18, 1.89) p < 0.01; family conflict (3 studies; n = 2,232; 
OR = 1.40; 95% CI: 1.23, 1.60) p < 0.01), and multiple ACEs (5 studies; n = 13,872; 
OR = 2.28, 95% CI (1.11, 4.72), p = 0.02).  
Conclusion: Overall, associations were found between different types of family-related 
ACEs and internalising psychopathology in adulthood. As the majority of studies 
focused on the effect of single types of ACEs in young adult populations, future 
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research should focus on investigating the influence of multiple ACEs on internalising 




Internalising or affective psychopathology comprises a set of symptoms and 
behaviours characterised by negative mood states and inhibition, and includes 
depression and anxiety (See 1.1.1). Both internalising disorders and symptoms are 
common in childhood and adolescence (Merikangas et al., 2011), often persist into 
adulthood  (Kessler, Angermeyer, et al., 2007), and are associated with substantial 
social and economic costs (Last et al., 1997; Pine et al., 1998; Wood & Wood, 2006). 
Epidemiological and clinical studies have consistently identified exposures to adverse 
experiences during early period of life as a major influence on adult risk for depression 
and anxiety (see 1.2.3).  
Adverse childhood experiences (ACEs) often occur within the child’s family 
settings, vary in severity, commonly co-occur, and can disrupt the child’s physical or 
psychological health and development (Kalmakis & Chandler, 2014; Tiet et al., 1998). 
Moreover, it has been demonstrated that they are highly prevalent around the world (see 
1.2.2). Therefore, there is a strong rationale for a better understanding of the link 
between ACEs and mental health outcomes across the life course. This research is 
crucial in aiding the development of preventive intervention strategies aimed at both 
children and adults. Specific types of family-related ACEs, such as childhood 
maltreatment (Brown et al., 2009; Lindert et al., 2014; Nanni et al., 2012; Norman et al., 
2012), parental divorce (Amato & Keith, 1991; Rodgers, 1994), parental loss or 
separation (Otowa et al., 2014; Tyrka et al., 2008), and parental psychopathology 
(Wickramaratne & Weissman, 1998), have been extensively examined in this context. 
Moreover, another line of the existing research has focused on the multiple types of 
ACEs and their effects on adult psychopathology. For example, a large-scale study by 
Kessler et al. (2010) has provided evidence for the differential influence of twelve 
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different types of ACEs (retrospectively reported by adults from 21 countries) on the 
first onset of several mental disorders. Different types of ACEs differentially predicted 
the incidence and chronicity of psychopathology in adults. More specifically, ACEs 
associated with maladaptive family functioning (e.g. childhood maltreatment, parental 
mental health) were found to be the strongest predictor of onset of DSM-IV disorders.  
As emphasised earlier (see 1.2.3), the majority of studies that investigate the 
influence of ACEs on adult affective psychopathology have used retrospectively 
reported data on ACEs that are known to be subject to recall bias (Henry, Moffitt, 
Caspi, Langley, & et al, 1994b; Prescott et al., 2000). Nevertheless, a number of 
prospective studies have been conducted more recently using cohort data. One of the 
most recent meta-analyses of prospective studies focused on the association between 
different types of childhood maltreatment (i.e., physical abuse, emotional abuse, and 
neglect) and risk of adult depression and anxiety, however this review did not take into 
account the influence or co-occurrence of other forms of ACEs (Li, D’Arcy, & Meng, 
2016). No study to date has systematically reviewed and synthesised the evidence from 
existing studies for the association between a wide range of ACEs and adult 
internalising outcomes.  
The present study systematically reviews and synthesises the evidence from 
longitudinal prospective studies for the effects of family-related ACEs on adult 
depression and anxiety, with the aims to determine: 1) the overall association between 
any family-related ACEs and adult internalising psychopathology (i.e. anxiety, 
depression, and unspecified internalising symptoms); 2) the specific associations 
between different single types of ACEs, such as childhood maltreatment, sexual abuse, 
physical abuse, emotional abuse, parental psychopathology, parental death, parental 
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divorce/separation, family conflict and multiple (3 or more) ACE, and internalising 
psychopathology in adulthood. 
2.3. Method 
A systematic review and meta-analysis of longitudinal prospective studies of the 
association between family-related ACEs and adult internalising disorders or symptoms, 
was conducted  using the Meta-analysis Of Observational Studies and Epidemiological 
guidelines (MOOSE) (Stroup et al., 2015), 
2.3.1. Search strategy 
Five databases were searched, including ‘MEDLINE’ (National Library of 
Medicine), ‘Web of Science’ (Thomson Reuters), ‘EMBASE’ (Elsevier), 
‘psycARTICLES’ and ‘PsycINFO’. These databases were chosen based on their 
inclusion of relevant publications and the greatest access to a wide array of accessible 
journals.  Due to the wide range of family-related ACEs reported in the literature 
(Kalmakis & Chandler, 2014), a series of search terms were initially piloted in order to: 
(1) identify search terms which represented the most widely studied family-related 
ACEs in the psychopathology literature, and (2) identify ‘sensitive’ and ‘specific’ 
search terms which generate an appropriate number of sources to be screened.  
All databases were systematically searched from January 1980 up to, and 
including November 2014, using the following search terms: early OR child* OR 
famil*, combined with: advers* OR  neglect* OR maltreat* OR “parental loss” OR 
separat* OR “parental ill*” OR “parental mental ill*”, combined with: anxi* OR 
depress* OR mood OR internalising. The Boolean operator “AND” was used to 
combine search terms.  
A series of steps were taken to conduct a comprehensive search of relevant 
studies and to reduce ‘file drawer effect’ (publication bias based on statistical 
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significance). Firstly, reference lists of previous reviews and eligible articles were 
screened to ensure that unidentified studies were considered for the current meta-
analysis (forward- and backward searching). Further to this, the authors of eligible 
reports, who were recognised experts in the field, were contacted about eligible peer-
reviewed data which may not have been picked up by the specified search terms (see 
appendix 2D for details). 
2.3.2. Inclusion and exclusion criteria 
 Sources. Sources were limited to: (1) papers written in English; (2) peer 
reviewed papers. Only studies published between January 1980 and November 2014, 
were included as the Diagnostic and Statistical Manual of Mental Disorders, Third 
Edition (DSM-III), was published in 1980 and was shortly followed by the publication 
of the DSM-III – revised (DSM-III-R),  improving the consistency of diagnosis for 
internalising disorders. 
 Study design. Studies were confined to those with a prospective design, and 
investigated the association between family-related ACEs and depressive or anxiety 
symptoms/disorders in adulthood.  
 Participants. Participants were required to be younger than 18 years of age at 
the time of exposure and older than 18 years of age at the time of follow up. If studies 
contained overlapping samples, or if samples were reported in multiple articles, the 
most appropriate articles were selected based on the following criteria: (1) a definition 
of ACEs that most closely resembled the search terms used, (2) whether the articles had 
a specific focus on ACEs as a main variable, and (3) the longest follow up period. 
 ACEs. Single and multiple types of ACEs were included in the current review 
and meta-analysis. Studies were included if they reported on one or more family-related 
ACE that reflected the search terms specified.  Studies were excluded if they solely 
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reported on poverty, socio-economic status, substance misuse, racial segregation, 
community violence, school violence, separation due to evacuation, or natural disaster. 
 Adult depression and anxiety. Studies reporting current diagnosis or symptoms 
of anxiety or depression were considered for inclusion. Diagnostic outcomes of major 
depressive disorder, generalised anxiety disorder, social anxiety disorder, panic 
disorder, agoraphobia, obsessive compulsive disorder or post-traumatic stress disorder 
were deemed to be eligible for inclusion. Diagnoses were required to be consistent with 
DSM-III (APA, 1980), DSM-III-R (APA, 1987), DSM-IV (APA, 1994), DSM-IV-TR 
(APA, 2000), DSM-5 (APA, 2013), Research Diagnostic Criteria or the International 
Classification of Disease (ICD-9), ICD-10. Dimensional outcomes of depressive or 
anxious symptoms using standardised instruments, such as the Beck Depression 
Inventory (BDI), were also included. Studies with heterogeneous psychiatric samples, 
e.g., with participants with comorbid symptoms of psychosis, personality disorders, or 
only those diagnosed with bipolar disorder, were excluded from the analysis.  
2.3.3. Eligibility check 
Following the systematic search, all sources were imported into EndNote, and 
duplicates were removed. Article screening was conducted in three separate phases: (1) 
title screening; (2) abstract screening; and (3) full text screening. Before phases 2 and 3 
began, 10% of the abstracts and full-texts were selected at random using a random 
numbers generator, and were assessed independently by two separate researchers (E.T. 
& D.G.). Percent agreement was calculated to assess inter-rater agreement. In the 
abstract screening phase, if one or both of the coders deemed an abstract to be eligible 
for further screening, this was included for further examination. The percentage 
agreement between E.T. & D.G. was 86% for the abstracts screened and 88% for the 
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full-texts screened. Eligibility discrepancies were discussed during regular consensus 
meetings.   
2.3.4. Data extraction  
For all eligible papers the following information was extracted from each study: basic 
data (author, project name, year of publication, study design, country); socio-
demographic data (number of participants, gender, age at exposure, age at follow up, 
and length of follow up); information about the predictor (ACE type and ACE 
measure); information about the outcome (type and measure); covariates; and statistical 
information. All statistical information was extracted twice in order to increase coding 
accuracy; 10% of eligible reports were also randomly selected and coded independently 
by two separate researchers (E.T. and D.G.), and any coding discrepancies were 
discussed and resolved.  
All studies were required to provide sufficient statistical information (e.g., beta-
values, standard errors or 22 contingency tables) which allowed for the computation of 
effect sizes. If sufficient statistical information for computing effect sizes was not 
available, studies were excluded from the meta-analysis. Adjusted statistical 
information was extracted where possible. The majority of studies were adjusted for age 
and gender (see table 2.1 for details of adjustments made for each study).  
2.3.5. Quality assessment  
The Strengthening the reporting of observational studies in Epidemiology 
(STROBE) checklist (see appendix 2B), which provides recommendations for reporting 
observational studies, was used to assess the quality of all eligible studies. The 
STROBE statement includes 22 checklist items. Each study was assigned either a low 
(>65%), medium (35-65%) or high (<35%) possibility of reporting bias.  
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2.3.6. Data synthesis 
To investigate the association between ACEs and internalising psychopathology 
in adulthood, a meta-analysis was carried out on effects extracted from: 1) studies which 
focus on single types of family-related ACEs (those considered in this review); and 2) 
studies which provide a composite measure of multiple ACEs.  
All analyses were conducted using the metafor package (Viechtbauer, 2010) for 
R version 3.2, 2015 (R Core Team, 2015). Odd ratios (ORs) and 95% confidence 
intervals (CIs) were chosen as the main effect size measure. Beta values and their 
affiliated 95% confidence intervals were converted to ORs using the antilogarithm (i.e. 
base e) of each value. As heterogeneity was expected both within and between studies, a 
random-effects multivariate model was carried out to combine effect sizes. This was 
executed using the rma.mv function in the metafor package. Specifically, this function 
uses a multilevel model structure whereby effect sizes are nested within papers. This 
approach allowed for all studies (i.e., papers reporting separate effects from the same 
sample of participants) to be included in the main analysis, without violating the 
assumption of independence. Heterogeneity was estimated using the QT  and I
2 statistics 
to examine the percentage of variability in effect estimates that is accounted for by 
heterogeneity rather than sampling error. 
 Separate meta-analyses were conducted to explore the effect of ACEs on 
different internalising outcomes: depression, anxiety, and unspecified internalising 
symptoms. Separate random-effects meta-analyses were also conducted to investigate 
the size of the association between specific single and multiple types of ACEs and 
adulthood internalising psychopathology. Sub-analyses were conducted when there 
were three or more relevant eligible studies. In the case where there were overlapping 
studies (i.e. separate effect sizes from the same sample of participants), effect sizes 
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which reported on either / or anxiety or unspecified internalising symptoms were 
removed, due to these being the least reported outcomes. When there were less than 
three effect sizes available, a narrative synthesis of the results are given.  
Moderation analyses in the total sample were conducted to test whether effects 
of ACEs on adulthood internalising outcomes differ significantly by outcome type and 
ACE type. 
2.3.7. Publication bias 
Indication of publication bias was assessed by degree of asymmetry in a funnel 
plot, with Egger’s test (Egger, Smith, & Phillips, 1997). If any bias was found, the 
method of ‘trim and fill’ was also implemented to assess whether results differed 
substantially.  
2.4. Results 
2.4.1. Search results 
The search of five databases generated 28,605 articles, of which 7772 duplicates were 
removed. In addition, a further 23 articles were found through searching the grey 
literature, leaving a total of 20,856 to be title screened. At phase 1 (title screening), 
19,241 articles were excluded leaving 1642 articles to be screened at phase 2. At phase 
2 (abstract screening), 1156 articles were excluded leaving 486 articles to be screened at 
phase 3. At phase 3 (full-text screening), 459 articles were excluded leaving a total of 
27 articles to be coded. Among these 27 articles, 47 studies were coded for the 
systematic review. A breakdown of the search results and reasons for full text exclusion 




Figure 2.1. Flow diagram showing study selection procedure 
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Conference Proceedings (n = 17) 
No Access (n = 13) 
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Additional records identified 
through other sources                                  
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(n = 42) 
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Insufficient statistical information (n = 5) 
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Across all eligible 47 studies, in total there were 88,119 participants (54% 
females). The mean age at which ACEs were reported was 12 years (range: 2.5-18), and 
the mean age at which adult internalising psychopathology was measured was 29 years 
(range: 18.4-45). The mean follow up period was 17 years (range: 2-43).  
In total, ten studies reported on the influence of multiple ACEs, and 37 studies 
reported on single types of adversity including: a) a composite measure of childhood 
maltreatment: emotional, physical and sexual, abuse and neglect, number of studies (k) 
= 7, sexual abuse (k = 5), emotional abuse (k = 1), physical abuse (k = 2); b) family 
conflict (k = 3; c) parental loss or death (k = 3); d) parental divorce and separation (k = 
10); and e) parental psychopathology (k = 6) (see appendix 2M for all references). 
Depressive symptoms or depressive disorders were the most frequently reported 
outcomes, with 27 studies focusing on these. Ten studies reported anxiety symptoms or 
disorders as their main outcome, and ten studies reported on unspecified internalising 
symptomology. All studies scored above 65% on the STROBE checklist (range 65-100) 
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Note: ACE, Adverse Childhood Experiences; BAI, The Beck Anxiety Inventory; BDI II, Beck Depression Inventory–II; BSI, Derogatis Brief 
Symptom Inventory; CAPA, Child and Adolescent Psychiatric Assessment; CBS, Community Based Sample; CEA, Childhood Emotional 
Abuse; CES-D, Centre for Epidemiologic Studies Depression Scale; CHDS, Christchurch Health and Development Study; CIC, Children in the 
Community; CIDI, Composite International Diagnostic Interview; CIDI-SF, Composite International Diagnostic Interview-Short Form; CIS-R, 
Revised Clinical Interview Schedule; CLS, Chicago Longitudinal Study; CM, Childhood Maltreatment; CPA, Childhood Physical Abuse; CSA, 
Childhood Sexual Abuse; CTS, Conflicts Tactics Scale; CVD, Temple-Wisconsin Cognitive Vulnerability to Depression Project; DIS, National 
Institute of Mental Health Diagnostic Interview Schedule; DLPSA,  Dutch Longitudinal Population Survey of Adolescents DMHDS, Dunedin 
Multidisciplinary Health and Development Study; EMCPS, Epidemiological Multicentre Child Psychiatric Study; FC, Family Conflict; FCQ, 
Forced Choice Questionnaire; GAD-7, 7 Item Generalized Anxiety Disorder Questionnaire; GSMS, The Great Smoky Mountains Study; HUNT, 
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The Nord-Trøndelag Health study; ICD-10 classification system; Lung, and Blood Institute Growth and Health Study; LEQ, Lifetime Experience 
Questionnaire; LLS, Lehigh Longitudinal Study; M-A, Meta-Analysis; MRC NSHD, Medical Research Council National Survey of Health and 
Development; MUSP, Mater-University of Queensland Study of Pregnancy; N.R., Not Reported; NCDS, National Child Development Study; 
NCPP, National Collaborative Perinatal Project; NCS, National Comorbidity Survey; NGHS, National Growth and Health Study; NSFH, 
National Survey of  Families and Households; OCHS, Ontario Child Health Study;  PD/S, Parental Divorce / Separation;  PL/S, Parental Loss / 
Separation;  PP, Parental Psychopathology;  PSF, Psychiatric Symptom Frequency scale; RDC, Research Diagnostic Criteria; RYDS, Rochester 
Youth Development Study; SADS-L, Schedule for Affective Disorders and Schizophrenia – Lifetime Version for adults; SCL, Symptom Check 
List; SEI,  Social Environment Inventory; SES, Socioeconomic Status; SRRS, Social Readjustment Rating Scale; TRIALS, Tracking 
Adolescents’ Individual Lives Survey; TWS, The Woodlawn Study; YAPA, Young Adult Psychiatric Assessment; YASR, Youth Adult Self 
Report Form; YSR,  Achenbach Youth Self-report
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2.4.2. Overall association between family-related ACEs and adult 
internalising psychopathology 
All studies. The results for the overall association between family-related ACEs 
and internalising psychopathology are presented in Figure 2.2. The analysis included 42 
studies, with a total of 83,920 individuals. Five studies, with a total of 4,199 individuals 
were excluded from the analysis due to insufficient statistical information. The 
synthesis of effect sizes was conducted using the log odds ratio (LOR) for each study. 
LORs were weighted according to the inverse of their variance. The weighted mean 
effect size averaged over all studies found that ACEs were significantly positively 
associated with internalising psychopathology, LOR = 0.61, 95% CI (0.45-0.76), SE = 
0.08 z = 7.56, p < .001. The LOR was exponentiated for ease of interpretation of the odd 
ratio, OR = 1.83, 95% CI (1.57-2.15).  
Heterogeneity analysis (Q and I2 tests) indicated that effect sizes were 
heterogeneous, QT  = 291.37, p < .001, compared with a critical value of χ² (41) = 58.12 





Figure. 2.2. Forest plot (stratified by outcome type) examining the overall association 
between family-related ACEs and internalising psychopathology in adulthood.
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Funnel plot asymmetry (Figure 2.3) and Egger’s test, z = 5.32, p < .01 indicated 
possible publication bias. The application of trim and fill method indicated 18 missing 
studies. However, when the estimated missing effects were included in the analysis, the 
association between ACEs and adulthood internalising psychopathology slightly reduced, 
but remained significant, OR = 1.27, 95% CI (1.06-1.52) (see appendices 2D and 2E). 
 
Figure 2.3. Funnel plot assessing publication bias among all included studies that 
investigated association between family-related ACEs and internalising 
psychopathology in adulthood 
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Depression studies. The analysis comprised 23 prospective studies with a total 
sample of 20,921 individuals. The weighted mean effect sizes averaged over 
depression studies found that ACEs were significantly associated with depression, 
LOR=0.52 (95% CI =0.30-0.73), SE=0.11, z = 4.70, p < .01. The LOR was 
exponentiated to allow interpretation of the odd ratio, OR = 1.67, 95% CI (1.35, 2.08). 
Heterogeneity analysis indicated that effect sizes were heterogeneous, QT = 119.37, p 
< .01, compared with a critical value of χ² (22) = 33.92 (I2 = 81.57%). Funnel plot 
asymmetry (see appendix 2F) and Egger’s test, z = 3.78, p < .01 indicate that possible 
selection biases may have taken place (e.g. publication bias). The application of trim 
and fill method indicated 9 missing studies. When the estimated missing effects were 
included in the analysis, association strengths between ACEs and depression were no 
longer significant, OR = 1.23, 95% CI (0.98, 1.55) (see appendix 2G and 2H).  
Anxiety studies. The analysis comprised nine prospective studies with a total 
sample of 9,395 individuals. The weighted mean effect sizes averaged over studies 
found that ACEs were significantly associated with anxiety, LOR = 0.82, 95% CI (0.44, 
1.12), SE = 0.20, z = 4.19, p < .001 (see Figure 2 for exponentiated LOR). 
Heterogeneity analysis indicated that effect sizes were heterogeneous, QT = 29.33, p 
< .01, compared with a critical value of χ² (8) = 15.51 (I2 = 72.72%). Funnel plot 
symmetry (see appendix 2I) and Egger’s test, z = 1.52, p = .13 did not suggest 
publication bias. 
Studies of unspecified internalising symptoms. The analysis comprised of ten 
prospective longitudinal studies with a total sample of 53,604 individuals. The 
weighted mean effect sizes averaged over studies found that ACEs were significantly 
associated with unspecified internalising symptoms, LOR = 0.65, 95% CI (0.37, 0.93), 
SE = 0.14, z = 4.59, p < .001 (see table 2.3 for exponentiated LOR). Heterogeneity 
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analysis indicated that effect sizes were heterogeneous, QT = 118.75, p < .001, 
compared with a critical value of χ² (9) = 16.92 (I2 = 92.42%). Funnel plot asymmetry 
(see appendix 2J) and Egger’s test, z = 3.23, p < .01 indicated possible publication bias. 
The application of the trim and fill method indicated 5 missing studies. However, when 
the estimated missing effects were included in the analysis, association strengths 
between ACEs and unspecified internalising symptoms were no longer significant, OR 
= 1.24, 95% CI (0.86, 1.77) (see appendix 2K and 2L). 
Although small differences in effect sizes were found for different internalising 
outcomes (i.e., depression, anxiety, unspecified internalising symptoms), moderation 
analysis revealed that these between group differences were not significant (Table 2.2).
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Table 2.2. Results of meta-analysis using outcome type and ACEs amount as moderators 
Variable  k QM β (95%CI), 
p value 
z QE 
X2 (df) X2 (df) 
Depression VS. anxiety  31 1.13 
(1) 
0.24 (-0.20, 0.69), 
p = 0.29 
1.06 144.81 (29)*** 
Depression VS. unspecified internalising symptoms  34 1.01 
(1) 
0.18 (-0.17, 0.54), 
p = 0.31 
1.01 244.74 (32)*** 
Anxiety VS.   unspecified internalising symptoms 19 0.06 
(1) 
-0.06. (-0.53, 0.41), 
p = 0.80 
-0.25 150.81 (17)*** 
Single VS. multiple ACEs 42 2.23 
(1) 
0.31 (-0.01, 0.72), 
p = 0.13 
1.49 290.60 (40)*** 
 




0.20 (-0.31, 0.71), 
p = 0.45 
0.75 291.37  (40)*** 
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Note: ‘***’ p < 0.001. 
Single VS. Childhood Sexual abuse 42 1.12 
(1) 
0.27 (-0.23, 0.76) 
p = 0.45 
1.06 267.14 (40)*** 




0.40 (-0.39, 1.17). 
p = 0.32 
1.00 246.93 (40)*** 
Single VS. parental psychopathology 42 0.03 
(1) 
0.04 (-0.42, 0.50), 
p = 0.87 
0.16 289.28 (40)*** 




-0.31 (-0.66, 0.04), 
p = 0.09. 
-1.71 290.44 (40)*** 
Family conflict 42 1.31 
(1) 
-0.32 (-0.88, 0.23), 
p = 0.25 
-1.14 286.42 (40)*** 
Parental loss 42 0.16 (1) -0.17 (-1.03, 0.67), 
p = 0.68 
-0.41   290.62 (40)*** 




0.21 (-0.14, 0.55), 
p = 0.24 




2.4.3. Associations between specific single and multiple types of family-
related ACEs and adult internalising psychopathology 
Separate random-effects meta-analyses were conducted to investigate 
associations between specific single, such as childhood maltreatment, sexual abuse, 
parental psychopathology, parental divorce / separation, family conflict, and multiple 
types of ACEs, and adult internalising psychopathology. As outcome type (depression, 
anxiety and unspecified internalising symptoms) was not found to significantly moderate 
the size of effect for the overall association, these sub-analyses were not stratified by 
outcome type. As a smaller amount of studies were available for each sub-analyses, a 
multilevel approach could not be adopted for the synthesis of effect sizes. Due to this, in 
the case where there were overlapping samples (effect sizes extracted from the same 
population), those who reported on depressive symptoms were included and studies who 
reported on anxiety or unspecified internalising symptoms were excluded. If less than 
three studies were available for a sub-analysis, a narrative synthesis was carried out. This 
was done for: childhood physical abuse, childhood emotional abuse, and parental loss. 
The results presented below are organised by adversity type to highlight any differences 
in the size of the association between the sub-analyses. For each sub analysis where a 
random-effect meta-analysis was carried out, the exponentiated LOR and heterogeneity 
estimates are presented in table 2.3.  
Childhood Maltreatment Unspecified. Four studies (n =3,303) were included in 
the sub-analysis of childhood maltreatment. Two studies (Herrenkohl, 2013; Moffitt et 
al., 2007), who reported on anxiety were not included due to overlapping samples. 
Childhood maltreatment was found to be significantly associated with internalising 
psychopathology in adulthood, LOR = 0.65, 95% CI (0.04, 1.25), p = 0.03. 
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Childhood Sexual Abuse. Three studies (n = 10,974) were included in the sub 
analysis of childhood sexual abuse. Two studies were not included (Cohen, Brown, & 
Smaile, 2001; Fergusson, McLeod, & Horwood, 2013) due to overlapping samples. 
Childhood sexual abuse was found to be significantly associated with internalising 
psycholpathology in adulthood, LOR = 0.94, 95% CI (0.27, 1.60), p < 0.01. 
Parental Psychopathology. Five studies (n = 3,078) were included in the sub-
analyses of parental psychopathology. All five studies included in this analysis reported 
on depression as an outcome. One study (Weissman et al., 2006) who reported on anxiety 
as an outcome was removed due to an overlapping sample. Parental psychopathology was 
significantly positively found to be associated with depression in adulthood, LOR = 0.56, 
95% CI (0.10, 1.02), p = 0.02. 
Parental Divorce / Separation. Nine studies (n = 29,739) were included in the 
random effects sub analysis of parental divorce / separation. One study (Sourander et al., 
2005), who reported on anxiety as an outcome was removed due to an overlapping sample. 
Parental divorce / separation was found to be significantly positively associated with 
internalising psychopathology in adulthood, LOR = 0.40, 95% CI (0.17, 0.63), p < 0.01. 
Family Conflict. Three studies (n = 2232) were included in the random effects 
sub-analysis of family conflict (Green et al., 2013; Shanahan, Copeland, Costello, & 
Angold, 2011). All three studies included in this sub-analysis reported on depression as 
an outcome. Family conflict was found to be significantly positively associated with 
depression in adulthood, LOR = 0.34, 95% CI (0.20, 0.47), p < 0.01. 
Other ACEs. Two studies (n = 9,991) reported on the effects of childhood 
physical abuse on internalising symptoms in adulthood. (Cohen et al., 2001; Ford, Clark, 
& Stansfeld, 2011). Physical abuse was found to be a significant risk factor for adult 
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internalising symptoms: OR = 1.97, 95% CI (0.55, 7.0) (Cohen et al., 2001), and OR = 
2.99, 95% CI (2.28, 3.90) (Ford et al., 2011). 
One study (n = 299) reported on the effect of childhood emotional abuse and 
depression (Liu, Jager-Hyman, Wagner, Alloy, & Gibb, 2012). Emotional abuse was 
found to be a significant risk factor for depressive symptoms: OR = 1.05, 95% CI (0.99, 
1.13), p = 0.06. 
Two studies with an overlapping sample (n = 1037) reported on the effect of 
parental loss on internalising psychopathology in adulthood (Moffitt et al., 2007). 
Specifically, one study reported on depression as an outcome and the other reported on 
anxiety. Participants were 3, 5, 7, 9 and 11 years old when parental loss was reported (i.e. 
parental loss took place either at, or before, age 11), and 32 years old at follow up, 
spanning an average follow up period of 25 years. A positive association was found 
between early parental loss and depression, OR = 1.50, 95% CI (0.8, 3.0), and anxiety, 
OR = 1.62, 95% CI (0.6, 4.1), respectively, however neither of these associations were 
statistically significant.  
Multiple ACEs. Five studies (n = 13,872) were included in the analysis of 
multiple (i.e., 3+) ACEs. Two studies (Mersky, Topitzes, & Reynolds, 2013; van der 
Vegt et al., 2009) who reported on anxiety as an outcome were not included due to 
overlapping samples. Multiple (i.e., 3+) ACEs were found to be significantly positively 
associated with internalising psychopathology in adulthood ACEs, LOR = 0.83, 95% CI 
(0.10, 1.55), p = 0.02.  
 Publication bias was assessed for each sub-analysis by assessing the degree of 
asymmetry using Eggers test (Egger et al., 1997). The method of trim and fill was 
implemented if any publication bias was indicated, and pooled effect sizes were 
recalculated (see table 2.3). 
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Although small differences in effects of specific ACEs on internalising 
psychopathology were found, moderation analysis indicated that these differences were 
not statistically significant (all p-values were non-significant) (Table 2.2). Due to the 
limited number of studies which reported separate effects for males and females, it was 
not possible to examine gender as a moderator. Moreover, as a large number of methods 
were used to assess ACE (e.g. parent report, teacher report, questionnaire, and mixed 
methods), it was also not possible to examine whether ‘type of assessment’ influenced 




Table 2.3. Results of sub analysis focusing of specific adverse childhood experience 
 K studies  
(n participants) 


















4 (3,303) 1.91 (1.04; 
3.49), p = 0.03 
10.03 
p = 0.02 
70.09 3.02 
p < 0.01 
1 1.78 (1.04, 
3.03), p = 0.03 
Sexual abuse 
 
3 (10,974) 2.56 (1.32; 
4.97), p < 0.01 
13.43 
p < 0.01 
77.66 1.76  




5 (3,078) 1.75 (1.11; 
2.76), p = 0.02 
21.23 
p < 0.01 
81.16 1.30  
p = 0.19 
0 - 
Parental Divorce / 
Separation 
  
9 (29,739) 1.49 (1.18; 
1.89), p < 0.01 
41.60 
p < 0.01 
80.77 2.19 
 p = 0.02 
2 1.37 (1.08, 
1.73), p < 0.01 
Family Conflict 3 (2232) 1.40 (1.23; 
1.60), p < 0.01 
0.63 
p = 0.7 
0% 1.30 
p = 0.19 
0 - 
Multiple ACEs 5 (13,872) 2.28 (1.11; 









Historically the majority of research investigating associations between early life 
adversities and later life psychopathology has been cross-sectional. The aim of the present 
systematic review and meta-analysis was to appraise and synthesise the prospective 
evidence for the association between family-related single and multiple adverse 
childhood experiences (ACEs) and adult internalising psychopathology. Overall, 47 
eligible studies (n = 88,119), from 27 articles were identified. All included studies were 
of reasonable good quality as indicated by the STROBE checklist. Notably, across all 
studies ACEs were reported at an average age of 12 years, and internalising 
psychopathology was followed up at an average age of 29 years.  
The results suggest that family-related ACEs are a significant risk factor for the 
development of internalising psychopathology in adulthood. Specifically the present 
meta-analysis indicated individuals who have suffered family-related ACEs were 1.83 
times more likely to develop internalising psychopathology in adulthood than those who 
have not experienced ACEs. Small non-significant differences were found between the 
different outcomes of internalising symptoms. Pooled estimates suggest that individuals 
are 1.67 times more likely to develop depression, 2.38 times more likely to develop 
anxiety and 1.92 times more likely to develop unspecified internalising symptoms.  
Subgroup analyses revealed respective associations between specific single and 
multiple types of ACEs and adulthood internalising psychopathology (depression or 
unspecified internalising symptoms). All specific single and multiple ACEs were 
positively associated with adulthood outcomes, with pooled effect sizes ranging from 
small to medium. Notably, sexual abuse, closely followed by multiple ACEs (i.e., 3+), 
were the highest risk factors of internalising psychopathology. As with the different 
outcome types, effect size differences for ACE types were found to be not statistically 
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significant. Indication of publication bias was found, although when missing effects were 
included in the analysis, association strengths were attenuated but remained significant at 
the 5% level.  
Results of the current meta-analysis are consistent with previous meta-analyses 
that focused on single types of ACEs, such as specific forms of childhood maltreatment 
(Lindert et al., 2014; Nanni et al., 2012). The current meta-analysis adds to the literature 
through the inclusion of a wide range of family-related ACEs, as well as multiple ACEs. 
Interestingly, multiple ACEs (3+), as well as sexual abuse, were associated with the 
highest risk (as compared to the other ACEs assessed) of developing internalising 
psychopathology. This is consistent with prior evidence which has found a dose-response 
relationship between the number of ACEs and health related outcomes, including 
internalising disorders (Horan & Widom, 2014a; Raposo, Mackenzie, Henriksen, & Afifi, 
2013). This is also in line with prior evidence which suggests that some specific ACEs 
may pose a greater risk to the development of internalising symptoms than others (Kessler 
et al., 2010). It has been suggested that, as ACEs co-occur and accumulate over time 
(Dong et al., 2004), studies which focus on specific single and multiple types of 
adversities should ensure that statistical constrains are in place to control for the natural 
covariation of accompanying ACEs (Vachon et al., 2015). For example Vachon et al. 
(2015) found that 89% of cases involving childhood sexual abuse were accompanied by 
a non-sexual types of childhood maltreatment, whereas only 9% of non-sexual childhood 
maltreatment was accompanied by childhood sexual abuse. As such, the elevated odds 
associated with sexual abuse, as compared to other types of ACEs, could be the result of 
co-occurring ACEs (such as other types of maltreatment).  
One possible explanation for the association between family-related ACEs and 
adult internalising psychopathology is that exposure to ACEs increases an individual’s 
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vulnerability to the effects of later stressful life events. While different stressful 
experiences (e.g. divorce) during adulthood are associated with internalising disorders 
(Risch, Herrell, & Lehner, 2009; Richards, Hardy & Wadsworth, 1997; Brown & Harris, 
1989), the associated risk significantly increases when ACEs have also been experienced 
by the individual (McLaughlin et al., 2011; Power et al., 2013). This observation supports 
the stress sensitization model. Another possible explanation is provided by the strength 
and vulnerability integration model (SAVI) (Charles, 2010). This model posits that aging 
is normally associated with improved emotion regulation abilities that boost mental health 
in adulthood. However, experiences which result in sustained stress are suggested to 
attenuate natural age-related improvements (Raposo et al., 2013). In line with these 
explanations, previous research has shown that ACEs, and chronic exposure to stress, can 
have lasting effects on the brain through repeated activation of the hypothalamic-
pituitary-adrenal (HPA) axis and the release of glucocorticoids (Lupien, McEwen, 
Gunnar, & Heim, 2009). Prolonged exposure to glucocorticoids is suggested to lead to a 
decrease in resiliency of the HPA axis over time, resulting in an increased vulnerability 
to stress and elevated risk of internalising psychopathology.  
The current systematic review and meta-analysis synthesises evidence from 
prospective longitudinal studies. Of note, studies included in this review were not 
representative of the world’s population, with the majority of studies coming from the 
USA (23), the UK (7), and New Zealand (6). A majority of previous research which 
focuses on the association between ACEs and internalising outcomes relies on 
participant’s retrospective recall of childhood events. As such, these studies cannot give 
rise to the temporal relationship between ACEs and the development of internalising 
psychopathology. Furthermore, the validity of retrospective, self-reported, recall is 
widely criticised, as depressed individuals are more likely to recall negative events 
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(Williams & Scott, 1988). As highlighted in the introduction, it has previously been 
proposed that the memory of an ACE, rather than the ACE itself, can be differentially 
associated with internalising symptoms in adulthood (Afifi et al., 2009). This meta-
analysis synthesised evidence from studies which prospectively collected exposure to 
ACEs prior to the measurement of adulthood internalising psychopathology. All the 
included studies were of good quality as indicated by the STROBE checklist. 
A number of possible limitations should be considered when interpreting the 
present findings. Substantial statistical heterogeneity was found in all analyses as studies 
varied considerably in terms of their approach to ACE measurement. A range of 
assessments and methods were used including self-report measures, questionnaires, and 
parent and / or teacher reports. Due to these substantial methodological differences, it was 
not possible to include all variables that could potentially moderate the outcome, for 
example gender and reporting method (e.g. parent reports vs. self-reports). Additional 
exploration of these factors would strengthen subsequent findings. Moreover, effect size 
differences, when comparing different types of ACEs and internalising outcomes, were 
found to be non-significant. However, as a limited number of papers were included in the 
analysis, these findings should be treated tentatively. Most included studies adjusted for 
confounding variables such as gender and socio-economic related factors. However, as it 
is not possible to adjust for all potential factors that might have confounded the 
association between ACEs and adult internalising psychopathology, some studies 
included may have overestimated the strength of associations. Furthermore, across all 
studies there was a relatively short follow up period of internalising psychopathology in 
adulthood. The average age at which ACEs were reported was 12 years, and the average 
age at which internalising symptoms were reported was 29 years, leaving a follow up 
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period of 17 years. Due to this, the association between ACEs and later life internalising 
psychopathology could not be observed.   
In conclusion, the current findings indicate that individuals who experience 
family-related adversities are subject to a higher risk of developing internalising 
psychopathology in adulthood. Since the average age of participants was 29 years, 
findings from this review are mainly relevant to younger, as opposed to older adults. We 






Study 2: Cumulative adverse childhood experiences and adult 
affective symptoms: a critical review of the evidence 
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3.1. Abstract  
Aim: This paper offers a narrative review of studies that focused on the association 
between cumulative ACEs and affective problems in adulthood, with a specific focus on 
methodological aspects of these studies and identifying directions for further research.  
Method: An electronic database search was conducted using ‘MEDLINE’, ‘Web of 
Science’, ‘EMBASE’, ‘psycARTICLES’ and ‘PsycINFO’.  
Results: In total, 32 articles (k = 34) were identified as eligible for the current review. 
Twenty four eligible studies tested and found a linear association between cumulative 
ACEs and adult depression, eight studies tested and identified a linear association 
between the number of ACEs and adult anxiety, and three studies tested and identified a 
linear association between the number of ACEs and adult affective symptoms unspecified. 
Conclusion: Findings revealed that the higher the number of ACEs the higher the odds 
of presenting with either adult depression, anxiety or affective symptoms unspecified. A 
number of methodological aspects, including the number of measures used to assess 




3.2. Introduction  
 Affective disorders are common worldwide, with the majority of these disorders having 
onset before age 24 (Whiteford et al., 2013). It is known that early onset affective 
problems are associated with a longer time-to-treatment, and, without intervention, are 
often characterised by greater severity and persistence into adulthood (Raven et al., 
2016). Therefore, it is of critical importance to establish the role of the factors in early 
life that can have long-lasting effects on the risk of depression and anxiety. As 
explained in chapter 1, adverse childhood experiences (ACEs) are stressful experiences 
that occur during childhood and directly harm a child or affect the environment in which 
they live. ACEs are found to be extremely common in the general population (Kessler et 
al., 2010), with more than 8% of adults in England reporting experiencing 4 or more 
ACE (Bellis et al., 2014).  
 These high prevalence rates constitute a major public health problem as there is 
accumulating evidence for associations of various single types of ACEs with adult 
affective problems (see Chapter 2). However, investigating single types of risk is 
suggested to be problematic. For one, a majority of researchers do not account for the 
common co-occurrence of other risk factors (Dong et al., 2004), and therefore the 
impact of the risk factor under investigation is often overestimated (Evans et al., 2013). 
For example, individuals who grow up in single parent households, as a result of 
parental divorce, separation or death, are more likely to experience poverty and be 
subject to a parent with mental health problems (Evans et al., 2013).  
 Furthermore, mental disorders are multifactorial; there are multiple factors that 
contribute to the development of these disorders (Garber, 2006). Accordingly, it is now 
widely acknowledged that the accumulation of risk factors plays a much greater role in 
the development of psychopathology. This premise is grounded in the accumulation of 
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risk model (Rutter, 1979), which theorises that it is not just a single risk factor, but a 
number of risk factors, of which a child is exposed, that leads to maladaptive outcomes. 
To date, the accumulation of risk model has been supported by numerous findings 
within the child development literature (see Evans et al., 2013 for review). Moreover, a 
number of cross-sectional studies have found a dose-response relationship between the 
number of ACEs and a history of depressive disorders in adults (Chapman et al., 2004; 
Hammen, Henry, & Daley, 2000; Schilling, Aseltine, & Gore, 2008). For example, one 
study found that, compared to individuals who had not experienced ACEs, individuals 
who suffered four or more ACEs had a 4-12 fold increase in health risk behaviours and 
mental health outcomes, including depression (Felitti et al., 1998). Furthermore, 
consistent findings have been reported in more recent studies using a prospective design 
(Horan & Widom, 2014a). 
However, the existing evidence may be methodologically limited as the 
majority of studies in this area rely on cross-sectional, retrospective reports of adversity, 
risking recall bias and are often limited to single time point outcomes in early life (see 
1.2.3.). The aim of the present paper is to review recent advances on the association 
between cumulative ACEs and affective problems in adulthood. A specific focus on how 
ACEs were measured and modelled forms the focus of this review and future direction 




3.3.1. Search strategy 
A systematic search of studies investigating the association between family-
related ACEs and adult affective symptoms was conducted using the Meta-analysis Of 
Observational Studies and Epidemiological guidelines (MOOSE) (Stroup et al., 2015) 
(see chapter 2 for a full break down of search strategy). Papers identified through this 
search were re-screened in order to select studies investigating associations between 
cumulative ACEs and adulthood affective symptoms (including depression, anxiety and 
affective problems not otherwise specified). 
Five databases were searched, including ‘MEDLINE’ (National Library of 
Medicine), ‘Web of Science’ (Thomson Reuters), ‘EMBASE’ (Elsevier), 
‘psycARTICLES’ and ‘PsycINFO’. All databases were systematically searched from 
January 1980 up to, and including August 2016, using the following search terms: early 
OR child* OR famil*, combined with: advers* OR  neglect* OR maltreat* OR “parental 
loss” OR separat* OR “parental ill*” OR “parental mental ill*”, combined with: anxi* 
OR depress* OR mood OR internalising. The Boolean operator “AND” was used to 
combine search terms. Reference lists of previous reviews and eligible articles were 
screened to ensure that unidentified studies were considered (forward- and backward 
searching) (further detail on how search terms were generated is included in chapter 
2.3.1). 
3.3.2. Inclusion and exclusion criteria 
Full detail of the inclusion and exclusion criteria are included in Chapter 2 (see 2.3.2). 
For this review papers were considered eligible if they reported the effects of three or 
more family-related ACEs that reflected the search terms specified. Studies were 
excluded if they solely reported on poverty, socio-economic status, substance misuse, 
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racial segregation, community violence, school violence, separation due to evacuation, or 
natural disaster.  
Study design. Studies that used a cross-sectional, case-control or prospective 
design were included.  
Cumulative ACEs. Papers were considered eligible if they reported the effects of 
three or more family-related ACEs that reflected the search terms specified. Studies were 
excluded if they solely reported on poverty, socio-economic status, substance misuse, 
racial segregation, community violence, school violence, separation due to evacuation, or 
natural disaster. 
3.3.3. Screening procedure 
All sources derived from the search were imported into EndNote, and duplicates 
were removed. Article screening was conducted in three separate phases: (1) title 
screening; (2) abstract screening; and (3) full text screening. Before phases 2 and 3 began, 
10% of the abstracts and full-texts were selected at random using a random numbers 
generator, and were assessed independently by three researchers. Percent agreement was 
calculated to assess inter-rater agreement. In the abstract screening phase, if one or both 
of the coders deemed an abstract to be eligible for further screening, this was included for 
further examination. The percentage agreement between coders was 86% for the abstracts 
screened and 88% for the full-texts screened. Eligibility discrepancies were discussed 
during regular consensus meetings. 
3.3.4. Data extraction 
For all eligible papers the following informational was extracted from each study: 
basic data (first author, year, project name, country, setting, study design); demographics 
(total sample size, gender, age of participants); information regarding ACEs (number of 
ACEs, ACE types, ACE measure, cumulative measure); analysis information (analysis 
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type, model tested, covariates, reference category); statistical information (beta-values, 
standard errors and/or odds ratios, confidence intervals) and key findings (relationships).  
3.3.5. Data synthesis  
A narrative synthesis of eligible studied was conducted. To review studies 
investigating the association between cumulative ACEs and different types of affective 
symptom outcomes, studies were grouped using the outcome variable (i.e. depression, 
anxiety, and affective problems not otherwise specified (NOS)). Firstly, studies that 
assessed depression as their outcome were reviewed. Next studies that investigated 
anxiety as their outcome were reviewed, followed by studies that investigated affective 
problems (NOS). A breakdown of the search results and reasons for full text exclusion 



























Figure 3.1. Complete flow diagram of studies included in this systematic review 
Title Screening  
(n = 28,433) 
Records excluded  
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No valid control group (n = 35) 
Outcomes aren’t a measure of affective problems (n 
= 56) 
Sample is less than 18 years old at follow up (n = 59) 
There is only 1 outcome measure of bipolar disorder 
(n = 4) 
ACE took place after age 18 (n = 20) 
Overlapping Sample (n = 21) 
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3.4.1. Summary of the eligible studies 
The search of five databases generated 38,526 articles, of which 10,116 duplicates 
were removed. In addition, a further 23 articles were found through searching the grey 
literature, leaving a total of 28,466 to be title screened. At phase 1 (title screening), 26,151 
articles were excluded leaving 2282 articles to be screened at phase 2. At phase 2 (abstract 
screening), 1629 articles were excluded leaving 653 articles to be screened at phase 3. At 
phase 3 (full-text screening), 619 articles were excluded. 
A total of 32 articles that were eligible for the current review. Among these 32 
articles, there were twenty-five cross-sectional studies and seven prospective studies 
investigating the association between cumulative ACEs and affective symptoms in 
adulthood. A breakdown of the search results and reasons for full text exclusion are 
presented in Figure 1. Across all studies there were 106,652 participants. A majority of 
the studies (15) included in this review were conducted in the United States, 3 studies 
were conducted in Canada, 7 studies were conducted in European countries (2 in the 
United Kingdom, 2 in the Netherlands, 2 in Finland and 1 in Norway), 1 study was 
conducted in Australia, 1 study was conducted in Japan, and 2 studies were conducted in 
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exposed to four or 
more ACEs, which 
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significant (OR = 
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OR of reporting 
symptoms increased 
with each additional 
ACE.  (1 ACE: 
OR = 2.11, 
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ACEs: OR = 4.04, 
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curvilinear (b = 0.14, 
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Note: ACE, Adverse Childhood Experience; ACEQ, Adverse Childhood Experience Questionnaire; AD, Anxiety Disorder; AOR, Adjusted Odds 
Ratio; BAI, The Beck Anxiety Inventory; BDI, Becks Depression Inventory; B&ETDS, Bougainville & East Timor Deployment Studies; 
BRFSS, Behavioural Risk Factor Surveillance System Survey; BSI, Brief Symptom Inventory; CA, Childhood Adversities; CAES, Childhood 
Adverse Events Survey; CBS, Community Based Sample; CCM, Cumulative Childhood Maltreatment; CES-D, Centre for Epidemiological 
Studies scale for Depression; CIDI, Composite International Diagnostic Interview; CIDI-SF, Composite International Diagnostic Interview-Short 
Form; CLS, Chicago Longitudinal Study; C-S, Cross-Sectional; CT, Childhood Trauma; CTQ-SF, Childhood Trauma Questionnaire – Short 
Form; DIS, National Institute of Mental Health Diagnostic Interview Schedule; D-R, Dose-Response; HSCL, Hopkins Symptom Checklist; 
HSSS, Health and Social Support Study; KECA, Korean Epidemiologic Catchment Area Study; LR, Logistic Regression; M, Multiple; MD, 
Major Depression; MDD, Major Depressive Disorder; MoodD, Mood Disorder; MRS, Marine Resilience Study; N.A., Not Applicable; 
NESARC, National Epidemiologic Survey on Alcohol and Related Conditions; NIMH, Diagnostic Interview Schedule of the National Institute 
of Mental Health; NPHS, National Population Health survey; N.R., Not Reported; OhArNG MHI, Ohio Army National Guard Mental Health 
Initiative; PANAS-NA, The Positive And Negative Affect Schedule – Negative Affect subscale; PCL-C, PTSD Checklist Civilian; PHQ-9, 
Patient Health Questionnaire-9; Pr, Prospective; PSE, Present State Examination; PSID, Panel Study of Income Dynamics; PSS-I, Posttraumatic 
Symptom Scale – Interview version; PTS, Posttraumatic Stress; PTSD, Post Traumatic Stress Disorder; QIDS-SR, Quick Inventory of 
Depressive Symptomology; S, single; SCAN, Schedule for Clinical Assessment in Neuropsychiatry; SEC, Social Economic Class; SES, 
Socioeconomic Status; SHAI, Short Health Anxiety Index; STAI-T, Trait form of the State –Trait Anxiety Inventory for adults; UOR, 
Unadjusted Odds Ratio; WMH-J, World Mental Health Japan Survey; WMHSI, World Mental Health Survey Initiative 
service status, 
rank 
associated with PTSD 
symptoms (AOR = 




3.4.2. Methodological aspects of eligible studies 
3.4.2.1. Definition and measures of affective symptoms 
 Depression. Depression was assessed using either a diagnostic (e.g. Composite 
International Diagnostic Interview [CIDI]) or dimensional (e.g. Becks Depression 
Inventory [BDI]) assessment tool. The most common tool for assessing depression was 
the CIDI with 6 studies using the full length version of the scale and 1 study using the 
short-form version of the CIDI. Following this, 5 studies used the Centre for 
Epidemiological Studies scale for Depression (CES-D), 3 studies used the BDI, 3 
studies used the patient heath questionnaire, 2 studies used the diagnostic interview 
schedule for the National Institute of Mental Health (NIMH/DIS), 1 study used the 
Present State Examination (PSE), 1 study used the Brief Symptom Inventory (BSI), 1 
study used the quick inventory of depressive symptoms –short form (QIDS-SF), 1 study 
used the Hopkins Symptom Checklist (HSCL), 2 studies used their own screening 
instrument, one study used a self-report measure, and 1 study conducted their own 
interview.  
 Anxiety. The most common tool for assessing anxiety was also the CIDI with 5 
studies using the full length version. Following this 1 study used the Posttraumatic 
Symptom Scale – Interview version (PSS-I), 1 study used the HSCL, 1 study used 
multiple measures to assess anxiety (including the Trait form of the State –Trait Anxiety 
Inventory for adults [STAI-T], The Positive And Negative Affect Schedule – Negative 
Affect subscale [PANAS-NA], and the Short Health Anxiety Index [SHAI]), 1 study 
used their own survey and 1 study used their own interview.  
 Affective symptoms unspecified. To assess affective symptoms unspecified, 1 
study used the CIDI, 1 study used the K6-Scale, and 1 study used The Beck Anxiety 




3.4.2.2. Definitions and measures of ACEs 
A variety of different types of ACEs were measured across all studies. These included 
different forms of childhood maltreatment: sexual abuse, physical abuse, emotional 
abuse and neglect, parental separation or divorce, and parental death. Most studies 
assessed 6-12 ACEs, with an average of 8.41 (range = 3-32). ACEs were assessed 
through a variety of different methods with thirteen studies using a questionnaire, eight 
studies using self-report, one study using a life event checklist, one study using multiple 
methods, one study using the Childhood Trauma Questionnaire – Short Form (CTQ-
SF), one study using the Composite International Diagnostic Interview (CIDI), one 
study using official records, two studies using the Adverse Childhood Experience 
Questionnaire (ACEQ), one study using the Childhood Adverse Events Survey (CAES), 
one study using a telephone interview, one study using treatment records, and one study 
using parent report. All studies measure cumulative ACEs through deriving a 
cumulative summary score of number of ACEs experiences. Using this cumulative risk 
index, categorical variables tended to be created which grouped studies into 0, 1, 2, 3 
and 4+ ACEs.  
3.4.3. The association between cumulative ACEs and adult depression 
Most of the studies identified as eligible used a cross-sectional design and 
measured depression as their main outcome. Across all studies, twenty-seven 
investigated the effect between cumulative ACEs and depression. Of these studies, 22 
used a cross-sectional design and 5 used a prospective design. Across all studies that 
measured depression as an outcome, 24 identified a linear relationship between 
cumulative adversities and the likelihood of developing depression in adulthood (i.e. the 
higher the number of ACEs the higher the odds of presenting with depressive 




Florez & Wade, 2001; Bifulco, Moran, Baines, Bunn, & Stanford, 2002; Cabrera, Hoge, 
Bliese, Castro, & Messer, 2007; Chapman et al., 2004; Chung, Mathew, Elo, Coyne, & 
Culhane, 2008; Dube, Felitti, Dong, Giles, & Anda, 2003; Felitti et al., 1998; 
Giovanelli, Reynolds, Mondi, & Ou, 2016; Green, 2010; Korkeila et al., 2010; Lowe, 
Quinn, Richards, Rundle, & Galea, 2017; Mersky et al., 2013; Park, Nam, Sim, & 
Hong, 2015; Park, Hong, et al., 2014; Pirkola et al., 2005; Raposo, Mackenzie, 
Henriksen, & Afifi, 2014; Remigio-Baker, Hayes, & Reyes-Salvail, 2014; Rudenstine et 
al., 2017; Schilling et al., 2008; Turner & Butler, 2003; van der Vegt et al., 2009).  
 Three studies did not identify a linear relationship between the number of ACEs 
and the likelihood of developing depression in adulthood. One study reported a 
quadratic relationship between cumulative ACEs and depressive symptoms in adulthood 
(b = 0.14, SE = 0.19, p < .001) (Schilling et al., 2008). However, of note, the authors 
report that the association between cumulative ACEs and depressive symptoms in 
adulthood was lost when accounting for adversity severity. A study by Agorastos et al. 
(2014) also did further analyses to test the relationship between ACEs and depression. 
Initially the study reported a significant dose-response relationship between the two 
variables, yet further analyses showed that risk for depressive symptoms were similar 
for those with single (OR = 2.2, 95% CIs = 1.3; 3.8) and multiple adversities (OR = 2.1, 
95% CIs = 1.2; 3.5). Finally, one study by Fujwara and Kawakami (2011) found no 
association between the number of ACEs and depressive disorders. There was no 
significant difference between the odds of presenting with depression when exposed to 
two ACEs (OR = 1.1, 95% CIs = 0.6; 2.2) and the odds when exposed to four ACEs 





3.4.4. The association between cumulative ACEs and adult anxiety  
Across all papers, nine studies investigated the association between cumulative 
ACEs and anxiety in adulthood. Of these studies, seven used a cross-sectional design 
and two used a prospective design. Eight studies reported a significant linear association 
between cumulative ACEs and anxiety in adulthood (Fujiwara & Kawakami, 2011; 
Green, 2010; Mersky et al., 2013; Park, Hong, et al., 2014; Pirkola et al., 2005; Raposo 
et al., 2013; Reiser et al., 2014; Thoresen et al., 2015; van der Vegt et al., 2009). One 
study found that the association between cumulative ACEs and adult anxiety was lost 
when assessing those exposed to 4 or more ACEs (OR = 1.58, 95% CIs = 0.98; 2.56) 
(Raposo et al., 2013).  
3.4.5. The association between cumulative ACEs and adult affective 
symptoms unspecified  
Three eligible studies identified through the systematic search measured 
affective symptoms (i.e. depression and / or anxiety) not otherwise specified. One of 
these studies used a cross-sectional design and two studies used a prospective design. 
One study found a strong linear relationship, with exposure to a higher number of ACEs 
significantly related to more affective symptoms (b = 0.11, SE = .03, p < .001) (Horan 
& Widom, 2014b). Another study found that those who experienced a higher number of 
adversities were more likely to exhibit any anxiety disorder (OR = 5.25, 95% CIs = 
2.80; 9.83, p < .001) or any mood disorder (OR = 3.22, 95% CIs = 2.12; 4.88, p < .001) 
(McLafferty, 2015). A prospective study also found that compared to those who 
experienced no ACEs, those who experienced multiple ACEs were two times more 
likely to present with a mood/anxiety disorder in adulthood (OR = 2.05, 95% CIs = 





The majority of studies identified through this review tested and found a linear 
association between cumulative ACEs and affective symptoms in adulthood. Of the 32 
studies identified, 24 studies tested and identified a linear association between the 
numbers of ACEs adult symptoms of depression, eight  studies tested and identified a 
linear association between the number of ACEs and adult symptoms of anxiety, and 
three studies tested and identified a linear association between the number of ACEs and 
adult affective symptoms unspecified. Findings revealed that the higher the number of 
ACEs the higher the odds of presenting with either depression, anxiety or affective 
symptoms unspecified in adulthood. These findings support theories which propose a 
linear association between cumulative risk and maladaptive outcomes (Sameroff, 
Arnold, Seifer, Baldwin, & Baldwin, 1993).  
Among studies identified through this review a range of measures were used to 
assess affective symptoms. The most common measure used to assess affective 
symptoms was the Composite International Diagnostic Interview (CIDI). All of the 
assessment tools used in the identified studies were validated measures. However, a 
number of studies also used their own screening instruments to assess affective 
symptoms. This is suggested to be problematic when attempting to synthesise findings 
as there are often item differences between measures, which creates heterogeneous 
outcomes (Fried, 2017). In future, studies should attempt to use consistent and validated 
measures of affective symptoms in an attempt to make outcomes more homogeneous.  
All studies included in this review assessed cumulative risk though summing the 
number of ACEs each participant was exposed to. This approach to aggregating risk has 
been previously criticised as information on risk factor intensity is lost. For example, 




would be given a score of three and those who experience a childhood chronic illness, 
parental death and an overcrowded household, would also be given a score of three. 
This acknowledged variation in intensity has led to the consideration of weighting 
methods to incorporate severity into aggregate measures of cumulative ACEs. For 
example, a summed score based on pre-determined effect sizes has been found to 
greatly improve the prediction of pathology compared to a simple sum (Ross & 
Mirowsky, 1979).  
Among studies included, only a small number of studies used a prospective 
design to test the association between cumulative ACEs and affective symptoms in 
adults (also see Chapter 2). The majority of studies used cross-sectional, retrospective 
reports of cumulative ACEs. This is problematic as prior evidence has shown only a 
modest agreement between prospective and retrospective measures of ACEs (Reuben et 
al., 2016). What is more, retrospective ACEs measures, in comparison to prospective 
measures have been found to more strongly predict adult outcomes, when the outcomes 
were measured through self-report (Reuben et al., 2016). It is suggested that observed 
differences between retrospective and prospective reports of ACEs are due to potential 
bias from those with affective symptoms when reporting ACEs (Bernet & Stein, 1999; 
Hardt & Rutter, 2004). 
A number of potential mechanisms have been hypothesised to explain the 
associations between cumulative ACEs and affective symptoms in adulthood. 
Historically, the allostatic load hypothesis was proposed as the neurobiological model to 
explain the effect of stress on maladaptive outcomes (McEwen, 2000). This theory 
provided a framework for explaining the neurobiological mechanisms linking a variety 
of ACEs to health. Accordingly, it has been demonstrated that ACEs are associated with 




hippocampus (Rao et al., 2010),which can lead to changes in mood and behaviour 
(Siegle, Thompson, Carter, Steinhauer, & Thase, 2007). ACEs are also associated with 
changes in other biological systems such as the metabolic physiology endocrine, and 
immune system (Berens, Jensen, & Iii, 2017). These changes are suggested to lead to 
allostatic overload, resulting in adverse health outcomes,  including affective disorders 
(Danese & McEwen, 2012a). Exposure to stress in early life, as a result of growing up 
in a dysfunctional household, may lead to lower self-esteem and lower self-worth, 
which could increase the risk for affective disorders in later life. For example, 
researchers have shown that abuse and neglect in childhood are associated with poor 
self-esteem and severe life events in adulthood (Bifulco, Brown, Moran, Ball, & 
Campbell, 1998). Moreover, the stress sensitisation model suggests that early life stress 
lowers the threshold for reactivity to later stress and thus increases risk for the onset of 
disorder when presented with stress later on in life. For example, growing up in an 
adverse family environment may lead to elevated stress reactivity that in turn may 
increase the risk for affective disorders in later life (McLaughlin, Conron, Koenen, & 
Gilman, 2010).  
A separate line of inquiry posits the view that due to genetic vulnerability (e.g. a 
short allele of the serotonin transporter gene polymorphism 5HTTLPR), some 
individuals are more prone to be affected by environmental stressors such as ACEs 
(Caspi et al., 2003). For example, prior research has shown that children who carry 
‘vulnerability’ genetic variants are more likely to develop maladaptive outcomes, such 
as psychopathological outcomes (e.g. depression), when exposed to a stressor (e.g. 
childhood maltreatment). This model has been referred to as the diathesis-stress model 
and it specifically proposes that stressful life experiences precipitate the onset of 




Moffitt, Caspi, & Rutter, 2005), however empirical evidence for the role of specific 
genetic variants in modifying effects of environmental exposures is inconsistent (Karg, 
Burmeister, Shedden, & Sen, 2011; Risch, Herrell, Lehner, et al., 2009). As such it is 
suggested that improving environmental measures (i.e. ACE measures) could reduce 
heterogeneity between studies (Thompson, Kazantseva, & Gaysina, 2017)    
The present study supports the association between cumulative ACEs and 
affective symptoms in adulthood through reviewing and synthesising the existing 
literature. However, the existing studies could be methodologically limited due to the 
risk in bias of retrospectively reporting ACEs and affective symptoms measured at one 
time point. Therefore, longitudinal cohort studies with prospectively collected measures 
of ACEs and multiple measures of affective symptoms across the life course (from 
childhood through late adulthood) could be particularly valuable in addressing these 






Study 3: The impact of cumulative adverse childhood 
experiences on life course affective symptoms: Evidence from 























Background: Cumulative adverse childhood experiences (ACEs) are a known risk 
factor for affective disorders. However, the existing evidence tends to focus on 
outcomes at a single time point (often in young adulthood), without consideration for 
severity of affective symptoms across the life course.  
Aim: To investigate associations between a cumulative ACE score and affective 
symptom severity at ages 13, 15, 36, 43, 53, 60-64 and 69 years.  
Method: Data were drawn from the MRC National Survey of Health and Development 
(NSHD), an ongoing longitudinal study of 5362 individuals born in England, Scotland 
and Wales during the week of March 1946. In total, 24 measures of ACEs from 
different domains including family instability, socio-economic status, child rearing and 
parenting, parental health, and childhood health, were summed up to create a 
cumulative ACEs score. Associations between a cumulative ACE score and severity of 
affective symptoms (no symptoms, mild, moderate or severe symptoms) at seven time 
points (ages 13, 15, 36, 43, 53, 60-64 and 69) were assessed using multinomial logistic 
regression.  
Results: Findings revealed that higher cumulative ACE score was associated with 
increased risk of severe affective symptoms at ages 60-64 and 69 years, but not at 
earlier ages. Furthermore, there was a positive linear relationship between cumulative 
ACEs and affective symptom severity at ages 60-64 and 69, but not at earlier ages.  
Conclusions: Findings suggest that experiencing higher exposures to adversities during 





Exploring associations between adverse childhood experiences (ACEs) and the 
development and persistence of affective disorders is important as it enables 
preventative measures to be implemented and allows practitioners to assess the risk of 
symptoms developing. The long-term influence of ACEs on affective disorders across 
the life course is historically rooted in theories on the aetiology of affective 
psychopathology (see 1.1.4).  
The existing evidence from both cross-sectional and prospective studies suggests 
that single types of ACEs, such as parental death, childhood maltreatment, or poverty 
(Kessler et al., 2010; Sands et al., 2017; Secinti, Thompson, Richards, & Gaysina, 2017; 
Shanahan et al., 2011), as well as accumulation of different types of ACEs (see 
Chapters 2 and 3), are significantly associated with a greater vulnerability for affective 
disorders in adulthood.  
The majority of studies investigating associations between cumulative ACEs and 
adult affective disorders have operationalised cumulative risk through the creation of a 
risk index. This index represents the sum of multiple risk factors either across a period 
of time (e.g. from age 5 to 18), or at a specific time point (e.g. at age 10). Using this 
approach several cross-sectional studies have identified a dose-response relationship 
between the number of ACEs and a history of depressive disorders in adults (Chapman 
et al., 2004; Hammen et al., 2000; Schilling et al., 2008). One study found that, 
compared to individuals who had not experienced ACEs, those who suffered four or 
more ACEs had a 4-12 fold increase in health risk behaviours and mental health 
outcomes, including depression in adulthood (Felitti et al., 1998). Furthermore, using a 
prospective design, a recent study showed that a greater number of ACEs was linearly 




(Horan & Widom, 2014a). Furthermore, a recent meta-analysis of prospective studies 
(see chapter 2) and a narrative review of studies using different designs (see chapter 3) 
provides evidence for the association between cumulative ACEs and affective 
symptoms in adulthood.  
One of the key limitations of the existing studies focusing on the accumulation 
of ACEs and the effect on adult affective disorders is that they only consider these 
effects at a single time point, often measuring affective disorders in young adulthood. 
However, as highlighted earlier (see 1.1.4), prospective birth cohort studies offer the 
unique opportunity to prospectively investigate the effects of early life experiences on 
mental health outcomes across the life course. For example, a study using data from the 
British 1958 birth cohort found associations between childhood maltreatment (neglect 
and abuse) and poor mental health from childhood and adolescence (age 7, 11 and 16) 
through adulthood (age 50) (Geoffroy, Pereira, Li, & Power, 2016). 
The present study aims to investigate whether multiple ACEs summed up in a 
cumulative ACE score are associated with affective symptoms across the life course 
(i.e., at ages 13, 15, 36, 43, 53, 60-64 and 69 years), using data from the British 1946 
birth cohort. Specifically, the study aims to investigate the linear and quadratic 
relationship between cumulative ACEs and affective symptom severity at each time 




4.3. Methods  
4.3.1. Sample 
The MRC National Survey of Health and Development (NSHD) is an ongoing 
longitudinal study of an original sample of 5362 individuals born in England, 
Scotland and Wales during one week of March 1946. Participants were strategically 
sampled from 1 in 4 single births within marriage to wives of manual workers, and 
all single births to wives of non-manual and agricultural workers. This study was 
first initiated to explore changes in fertility rates in Britain since the mid-19th 
century, and to investigate the extent to which the use of midwifery and obstetric 
services prevented premature infant death, and promoted the health of mothers and 
infants (Wadsworth, Kuh, Richards, & Hardy, 2006). The NSHD members have 
been prospectively studied 24 times, from birth up to 69 years of age. Follow ups 
occurred every 2 years during childhood and main data collections in adulthood took 
place at ages 26, 36, 43, 53, 60-64 and 69. The present study uses the data across 
seven decades of life: from birth up to age 69. 
The MRC NSHD is the longest running British cohort, with cohort members 
reaching age 70 in 2016. This longitudinal survey offers a major resource for testing 
life course hypotheses on the development of health and disease, and their lifetime 
determinants and consequences. As one of the aims of the NSHD is to maintain a 
representative population of individuals born in post-war Britain, specific attention is 
paid to the predictors of drop out. 
At age 69, 2546 (47%) were contacted for follow up (Kuh et al., 2016; 
Stafford et al., 2013). Attrition by age 69 was due to death (n = 957), emigration (n = 
574), prior refusal (n = 620), and those untraceable for more than 5 years (n = 395). 




be established because the selection of the survey member predated major 
immigration flows and, as noted, births outside of wedlock and multiple births 
(Wadsworth et al., 2003).  
4.3.2. Measures 
4.3.2.1. Affective symptoms 
 Affective symptoms (anxiety and depression) were assessed at ages 13, 15, 36, 43, 
53, 60-64 and 69 years. At age 13 and 15 affective symptomology was assessed 
using a forerunner of the Rutter Behaviour Questionnaire for teachers (Rutter, 1967). 
The teachers’ questionnaire, or Child Scale B, (Rutter, 1967b) consisted of 26 
descriptions of behaviour against which the teacher was asked to describe aspects of 
the children’s personality, behaviour and attitudes on a 3 point scale (more, the same, 
or less than class mates). The test had both a good inter-rater reliability (r = 0.72) and 
retest reliability (r = 0.89) (Rutter, 1967). Questionnaires have previously been 
subjected to classical linear factor analysis, with one factor comprising 11 items 
being identified as anxiety/ depression and affective symptoms and behaviours 
(Colman, Wadsworth, et al., 2007; Jones, Murray, Jones, Rodgers, & Marmot, 1994). 
The items that loaded onto the affective symptoms factor were “timid child,” “rather 
frightened of rough games,” “extremely fearful,” “always tired and washed out,” 
“usually gloomy and sad,” “avoids attention,” “very anxious,” “unable to make 
friends,” “diffident about competing,” “frequently day dreams in class,” and 
“becomes unduly miserable or worried in response to criticism”. 
Anxiety and depressive symptoms were measured again at age 36 using a 
short version of the Present State Examination (PSE) (Wing et al., 1974, 2011). This 
is a clinical interview, administered by trained nurses, which aims to assess the 




version of the PSE assessed 40 items, each of which were scored on a 3-point or 4-
point scale.  
Symptoms were further assessed at age 43 using the Psychiatric Symptom 
Frequency (PSF) scale (Lindelow, Hardy, & Rodgers, 1997). The PSF is an 18-item 
scale used to measure symptoms of anxiety and depression which have occurred over 
the previous 12 months. Questions on this scale are phrased as ‘have you…?’ (E.g. 
‘have you felt on edge or keyed up or mentally tense?’), and responses to each 
question were coded as 0 = ‘not in the last year’, 1 = ‘occasionally’, 2 = ‘sometimes’, 
3 = ‘quite often’, 4 = ‘very often’, and 5 = ‘everyday’. From these codes a total score 
ranging from 0 to 90 could be calculated. A previous investigation of the PSF found 
that a cut off score of 22 adequately identified those with evidence of anxiety and 
depressive symptoms (Lindelow et al., 1997). The PSF has been previously found to 
higher internal consistency (α = .88) (Lindelow et al., 1997). 
Anxiety and depression were reported at 53, 60-64 and 69 years using the 28-
item version of the General Health Questionnaire (GHQ-28) (Goldberg & Hillier, 
1979). This is a scaled questionnaire used to detect common mental health problems 
in the general population. Items on this questionnaire asked participants about 
specific complaints over the past few weeks. Examples included ‘have you recently 
been getting scared or panicky for no good reason?’ and, ‘have you recently been 
thinking of yourself as a worthless person?’ Each of these questions are accompanied 
by four responses, typically being, ‘not at all’, ‘no more than usual’, ‘rather more 
than usual’ and ‘much more than usual’, scoring from 0 to 3, respectively. Thus a 





In line with previous approaches to improve precision of measurement of 
affective symptoms (Colman et al., 2007), item response models (i.e. confirmatory 
factor analysis for categorical data) were applied to derive latent factor scores, which 
were treated as continuous measures of anxiety and depression at each time point. 
Appendix 4D provides stability correlations for the derived factor scores. In addition, 
these latent factor scores were grouped in order to create four-category ordinal 
variables to make these categories comparable across the seven time points (see 
Chapter 5). Group one indicated those with a lack of symptoms (1st to 50th percentile 
on the estimated factor score), group two indicated those with occasional symptoms 
(50.1 to 75th percentile), group 3 indicated those with moderate symptoms (75.1th to 
90th percentile) and the fourth group indicated those with severe symptoms (90.1 to 
100th percentile). 
4.3.2.2. Adverse childhood experiences 
In total, 24 measures of ACEs (from birth through age 15 years) representing 
six domains: ‘family stability’, ‘family socio-economic status, ‘parental age’, 
‘childrearing environment and parenting’, ‘parental health’ and ‘child’s health’. 
Early life predictors were measured at three distinct time-points. Seven predictors, 
including birth weight, breastfeeding, paternal age, maternal age, fathers’ education, 
mothers’ education, and father’s occupational status, were measured at the birth of 
the survey member (1946); six predictors, including, crowding, mother’s 
management and understanding, cleanliness of child, cleanliness of house, clothes  
repair and shoes repair, were measured when the survey member was age 4 years 
(1950); and nine predictors including, parental divorce by age 15, death of any parent 
by age 15, number of residential moves, lack of home amenities, family size, parents 




perceived health and maternal neuroticism, were measured by age 15 years.  All 
predictors were selected a priori and were based on previously reported indicators of 
the early life circumstances (Rodgers, 1990; Stafford et al., 2015). This information 
was collected prospectively through a variety of sources, including health visitor 
reports, parent report and self-report. For this study, using the imputed variables (see 
below), binary variables were derived for each early life predictor as outlined below. 
A cumulative risk index of early adverse experiences was calculated through 
summing binary predictors.  
Family Stability: Parental divorce was prospectively collected between the 
ages of 5 and 15 years. As only a small number of survey members experienced 
parental divorce, data for this variable was dichotomised at age 15 years. Parental 
death and age at separation from mother between birth and 15 years were 
dichotomised.  Number of residential moves between these ages ranged from 0 to 8, 
and was categorised in to 3+ moves, and 0-2 moves. 
 Family socioeconomic circumstances: Father’s and mother’s education was 
classified as primary level only, or beyond this. The number of amenities lacking 
from the family home was recorded between the ages of 2 and 15 years. This ranged 
from 0 (n = 1394) to 8 (n = 1), and was recoded to lacking 4 or more, 2 or 3 vs. 1 or 
less amenities. The number of family members per bedroom in each household was 
recoded when survey members were 4 years of age. This ranged from 1 (n = 88) to 8 
(n = 56), and was recoded to 3 or more, vs. less than 3 family members per bedroom. 
Number of children in family was recorded when study members were 15 years old. 
This ranged from 1 (n = 572) to 16 (n = 1), and was recoded to 4 or more children vs. 




Parental age: Age of father and mother was coded at the birth of the survey 
member. The mean age of fathers was 32 years (SD = 6.51). The mean age of 
mothers at birth of survey member was 29 years (SD = 5.70). Binary variables were 
created to indicate teenage fathers and mothers (age 19 years or younger vs older 
than this), and older fathers and mothers (41 years or older vs. younger than this).  
Childrearing and parenting: Breastfeeding was dichotomised into breastfed 
vs never breastfed.  Information on mother’s management and understanding of the 
child compared with others was collected by health visitors when the survey member 
were 4 years old, this was rated during the home based interview by a health visitor, 
and scored as among the best, average, or among the worst. Because only four 
mothers fell into the worst category in the sample selected for analysis, these were 
combined with those rated as average and compared to those who were among the 
best. 
Parental interest in the study member’s primary and secondary education was 
classified as high interest in either secondary or primary education vs. average 
interest, and low interest in either secondary or primary education.  
Cleanliness of child and cleanliness of house were classified as average or 
among the least clean vs. among the most clean. State of repair of clothes and shoes 
were classified as “unsatisfactory” vs. “satisfactory”.  
Parental health: Fathers and mothers perceived health was recorded by the 
mother when survey members were 15 years of age. Fathers and mothers perceived 
health was classified as excellent, vs. average/ poor. Maternal neuroticism was also 
recoded when the survey members were 15 years old using the six item neuroticism 




was classified though grouping those that scored 6 on the scale as presenting neurotic 
symptoms vs those that scored below 6.   
Child health: Mean birth weight was 3376.52 grams (SD = 541.36), and was 
classified as 2500 to 4000 grams vs. below or 2500 grams, and above 4000 grams. 
Chronic childhood illness before the age of 15 years was coded as yes vs. no. 
Chronic childhood illness was defined as “a physical, usually non-fatal condition 
which lasted longer than three months in a given year or necessitated a continuous 
period in hospital of more than one month”.   
4.3.3. Analytical procedure 
4.3.3.1. Missing data and multiple imputation 
Listwise deletion and mean substitution methods for addressing missing data 
patterns are thought to be highly problematic as they can lead to bias and reduced 
power (Enders, 2010). When using these traditional missing data approaches, 
statistical analysis were conducted under the assumptions that all absent data are 
missing completely at random (MCAR). The MCAR assumption is rarely met with 
observational studies as environments are uncontrolled.  
Alternative methods for addressing missing data include multiple imputation 
(MI), which substitutes a set of plausible values for each missing value; and full 
information maximum likelihood (FIML), which produces parameter estimates that 
are maximally likely given all the observed data (Enders, 2010). These techniques 
account for missing data in a variety of conditions while increasing the effective 
sample size, reducing the standard errors and minimizing bias (Enders, 2010). 
Moreover, these two methods are more appealing as they require weaker 




when the study design includes careful consideration of the reasons why data might 
be missing (Little, Jorgensen, Lang, & Moore, 2014).  
When using these methods analyses are conducted under the assumption that 
missingness is ‘missing at random’ (MAR). MAR is when the distribution of 
missingness is unrelated to the missing values themselves, after accounting for the 
observed variables in the model. Specifically, if missingness is related to observed 
variables in the data, and the variables that predict missingness are included in the 
analysis or imputation model, then modern treatment methods will result in unbiased 
parameter estimates (Enders, 2010).  
Multiple imputation technique using the MICE package for R (Buuren & 
Groothuis-oudshoorn, 2011) version 3.2, 2015 (R Core Team, 2015) was 
implemented to impute missing data for each predictor variable in this study. Five 
multiply-imputed data sets were created and pooled  
Predictors of dropout have been previously identified including low education 
attainment, mild cognitive impairment and socioeconomic disadvantage (Kuh et al., 
2016; Stafford et al., 2013). As predictor variables were collected at three distinct 
time points (i.e. at birth, at age 4 and by age 15), three steps were carried out in order 
to impute missing data. Firstly, multiple imputation (MI) was used to impute missing 
data for variables collected at the birth of the survey member (i.e. in 1946). Missing 
data for 7 predictors were imputed: birth weight, breastfeeding, paternal age, 
maternal age, fathers’ education, mothers’ education, and father’s occupational 
status. Second, MI was used to impute missing data for variables collected in 1950 
(i.e. at age 4). Missing data for 6 predictors were imputed: crowding, mother’s 
management and understanding, cleanliness of child, cleanliness of house, clothes 




when running MI for these variables. Third, MI was used to impute missing data for 
variables collected in 1961 (i.e. age 15). Missing data for 9 predictors were imputed: 
parental divorce by age 15, death of any parent by age 15, number of residential 
moves, lack of home amenities, family size, parents interest in primary and 
secondary education, husbands perceived health, mothers perceived health and 
maternal neuroticism. Missing data for 2 predictors measured by age 15 (age at break 
with mother and childhood chronic illness) were not imputed as there was little or no 
missing data on these variables (appendix 4B for n of missingness on each variable). 
Auxiliary variables included all those predictors before age 15 (i.e. those recorded in 
1946 and 1950) and cognitive ability, recorded in 1954 (age 8 years) and 1957 (age 
11 years).  
4.3.3.2. Regression analyses 
Multinomial logistic regression models were fitted to test associations 
between a cumulative ACE score and affective symptoms using categorical 
variables: no symptoms (reference group), mild, moderate or severe symptoms, at 
ages 13, 15, 36, 43, 53, 60-64 and 69 years. For these analyses, first the cumulative 
ACE score was entered into the model (model 1). To investigate whether the 
associations between a cumulative ACE score and affective symptoms differed 
between men and women, interactions between sex and ACEs were also tested. 
There were no significant ACEs by sex interactions on affective symptoms at any 
time point (all p-values > .05), therefore sex was used as a covariate in the regression 
models (model 2). Third, additional adjustments were made for cognitive ability at 
age 8, educational attainment by age 26, and socio-economic position at age 53 




their associations with both ACEs and affective symptoms (Hatch et al., 2007; 
Porche, Costello, & Rosen-Reynoso, 2016). 
Linear regression models were used to test for linear trend for associations 
between a cumulative ACE score and affective symptoms scores at each age derived 
through the confirmatory factor analyses. As a sensitivity analysis, regression 
analyses (model 3) were further run on the sample who had information on affective 






4.4.1. Attrition and multiple imputation  
Missingness for the ACE variables ranged from 0% (childhood chronic 
illness) to 41% (parents interest in primary and secondary education). Multiple 
imputation technique was used to impute missing values for each ACE predictor with 
missing data. Appendix 4A summarises the count and percentage for each original 
and imputed binary variable of ACEs. 
A cumulative ACE score was created for both the original and imputed 
binary ACE variables by summing the number of dichotomised childhood adversities 
experienced by each survey member. Table 4.1 summarises descriptive information 
(means and standard deviation) of the original and imputed cumulative ACE score. 
The average original cumulative ACE score: 4.99 (SD = 3.06) was significantly 
lower than the imputed cumulative ACE score: 5.82 (SD = 2.92), t (5361) = 127.39, 
p <.001.  
Table 4.1. Mean and standard deviation of original and imputed cumulative ACE 
score  
Sample Count Cumulative ACE score, mean (SD) 
Complete case 
 
1830 4.99 (3.06) 
Originally missing 
 
3532 5.52 (3.09) 
All imputed 
 




Table 4.2. A cumulative ACE score (mean and standard deviation) across affective symptom severity groups at different ages  
Age  ACE score: mean (SD) 












5.37 (3.11) 5.41 (3.01) 
 




5.43 (3.09) 5.23 (2.99) 
 
 
5.45 (3.20) 5.30 (3.00) 




























5.33 (3.06) 5.50 (3.03) 5.47 (3.10) 5.23 (3.12) 




4.71 (2.94) 5.15 (3.03) 4.75 (3.01) 5.30 (3.23) 







4.74 (2.94) 4.91 (3.02) 4.68 (3.04) 5.57 (3.36) 




4.4.2. Association between cumulative ACEs and life course affective 
symptoms  
Means and standard deviations of a cumulative ACE score across different 
affective symptom severity groups (i.e. no symptoms, mild symptoms, moderate 
symptoms and severe symptoms) at each age are presented in Table 4.2. Multinomial 
regression models were fitted to test for the associations between a cumulative ACE 
score and affective symptom severity at each age. First, unadjusted models were run 
(Table 4.3). No significant associations were found in the unadjusted models for 
affective symptoms at ages 13, 15, 36, 43 and 53. At age 60-64, there were 
significant associations between a cumulative ACE score and mild affective 
symptoms (OR = 1.05, b =.05, Wald χ² = 7.46, p = .006) and severe affective 
symptoms (OR = 1.07, b =.06, Wald χ² = 6.81, p = .009). At age 69 years, there was 
a significant association between a cumulative ACE score and severe affective 
symptoms (OR = 1.09, b =.09, Wald χ² = 13.41, p <.001). There were no significant 
associations between a cumulative ACE score and affective symptoms at earlier ages 
(13, 15, 36, 43, and 53). 
Linear regression models were run in order to investigate the linear trend 
between a cumulative ACE score and CFA scores of affective symptoms at ages 13, 
15, 36, 43, 53, 60-64 and 69. These results (Table 4.3, last column) indicated a linear 
trend for association between a cumulative ACE score and affective symptom score 
at ages 60-64 (b =.007, p =.017) and 69 (b =.008, p =.03), but not at earlier ages.  
When multinomial regression models and linear regression models were 
adjusted for sex (model 2), the associations remained statistically significant for ages 





Table 4.3. Associations between a cumulative ACE score and affective symptoms at different ages: Model 1 (unadjusted) 
Age Affective symptom severity groups  
OR (95% CI) 











1.00 (.98; 1.03) 
 
910 (24.7) 
1.00 (.97; 1.03) 
 
551 (14.9) 










.98 (.95; 1.01) 
 
731 (19.5) 
1.00 (.97; 1.03) 
 
566 (15.1) 










1.01 (.98; 1.04) 
 
813 (24.5) 
1.01 (.97; 1.04). 
 
495 (14.9) 










1.00 (.97; 1.03) 
 
811 (25) 
1.00 (.97; 1.04) 
 
488 (15) 










1.02 (.99; 1.05) 
 
684 (23.3) 
1.01 (.98; 1.05) 
 
440 (15) 










1.05 (1.01; 1.08)** 
 
539 (24.8) 
1.00 (.96; 1.05) 
 
326 (15) 










1.02 (.98; 1.06) 
 
316 (14.8) 
.99 (.95; 1.03) 
 
316 (14.8) 








Table 4.4. Associations between a cumulative ACE score and affective symptoms at different ages: Model 2 (adjusted for sex) 
Age Affective symptom severity groups  
OR (95% CI) 











1.00 (.98; 1.03) 
 
910 (24.7) 
1.00 (.97; 1.03) 
 
551 (14.9) 










.98 (.95; 1.01) 
 
731 (19.5) 
1.00 (.97; 1.03) 
 
566 (15.1) 










1.01 (.98; 1.04) 
 
813 (24.5) 
1.01 (.97; 1.04). 
 
495 (14.9) 










1.00 (.97; 1.03) 
 
811 (25) 
1.00 (.97; 1.04) 
 
488 (15) 










1.02 (.99; 1.05) 
 
684 (23.3) 
1.01 (.98; 1.05) 
 
440 (15) 










1.05 (1.01; 1.08)** 
 
539 (24.8) 
1.00 (.96; 1.05) 
 
326 (15) 










1.02 (.98; 1.06) 
 
316 (14.8) 
.99 (.95; 1.03) 
 
316 (14.8) 








Finally, fully adjusted regression models (including sex, childhood cognitive 
ability, educational attainment, and adult socio-economic position) were fitted for 
affective symptoms at all ages (Model 3, Table 4.5). Consistently, no significant 
associations between the cumulative ACE score and affective symptom severity or 
affective symptoms score were found at ages 13, 15, 36, 43 and 53, whereas the 
associations found at ages 60-64 and 69 were mainly unchanged. Specifically, at age 
60-64, there were significant associations between the cumulative ACE score and 
mild affective symptoms (OR = 1.06, b =.06, Wald χ² = 7.46, p = .005) and severe 
affective symptoms (OR = 1.07, b =.06, Wald χ² = 6.81, p = .009). With every 1 unit 
increase in the cumulative ACE score, the odds of mild and severe affective 
symptoms at this age increase by 6% and 7% respectively. At age 69 years, there was 
a significant association between the cumulative ACE score and severe affective 
symptoms (OR = 1.09, b =.09, Wald χ² =14.10, p <.001). With every 1 unit increase 
in a cumulative ACE score, the odds of severe affective symptoms at this age 
increase by 9%. The associations shown in linear regression models were attenuated 
but remained significant at age 60-64 (b =.01, p =.011), but not at age 69 (b =.005, p 
=.212).   
As sensitivity analyses, we re-ran the fully adjusted regression models for the 
sub-sample with the complete information on affective symptoms at all time-points. 
Appendix 4E presents the results of the complete case analyses using fully adjusted 
models. No significant associations were found using this sub-sample for affective 




Table 4.5. Associations between a cumulative ACE score and affective symptoms at different ages: Model 3 (fully adjusted) 
Age Affective symptom severity groups  
OR (95% CI) 
Affective symptoms 
score 
b (SE) No symptoms 
(reference)  







1.03 (.99; 1.07) 
 
910 (24.7) 
.99 (.95; 1.03) 
 
551 (14.9) 










.95 (.92; .99) 
 
731 (19.5) 
1.02 (.98; 1.06) 
 
566 (15.1) 










1.01 (.97; 1.05) 
 
813 (24.5) 
1.02 (.97; 1.07) 
 
495 (14.9) 










1.01 (.97; 1.05) 
 
811 (25) 
.99 (.95; 1.04) 
 
488 (15) 










1.03 (.97; 1.05) 
 
684 (23.3) 
1.03 (.98; 1.08) 
 
440 (15) 










1.06 (1.01; 1.10)** 
 
539 (24.8) 
1.02 (.97; 1.08) 
 
326 (15) 










1.00 (.95; 1.05) 
 
316 (14.8) 
.98 (.94; 1.03) 
 
316 (14.8) 




Note: *** p < .001; ** p < .01 
4.5. Discussion 
The aim of the present study was to examine associations between a cumulative 
ACE score and affective symptoms at different time points across the life course. In 
total, 24 prospectively collected measures ACEs were summed to create a 
cumulative ACE score; and associations between this score and affective symptoms 
score and severity (i.e. no symptoms, mild symptoms, moderate symptoms, and 
severe symptoms) at ages 13, 15, 36, 43, 53, 60-64 and 69 were tested. A cumulative 
ACE score was associated with affective symptoms scores at ages 60-64 years and 
69 years, but not at ages 13, 15, 36, 43, or 53 years. Also, a higher cumulative ACE 
score was associated with an increased odds of mild and severe affective symptoms 
at age 60-64 and with severe affective symptoms at age 69 years.   
These results indicate that accumulation of ACEs may have a stronger effect 
on affective symptoms in later life (i.e. between ages 60-69) than in adolescence or 
young and middle adulthood. However, it is worth noting that present findings are 
inconsistent with previous evidence indicating a dose-response relationship between 
ACEs and affective disorders in earlier periods of the life course (Evans, Li, & 
Whipple, 2013; Raposo, Mackenzie, Henriksen, & Afifi, 2013).  
The present findings need to be interpreted with caution, taking into account 
several important limitations. First, the measures of childhood maltreatment were not 
available for the NSHD cohort members. As childhood maltreatment is a well-known 
risk factor for adult affective symptoms (Li et al., 2016), a cumulative ACE score 
used in this study may not capture the breath of childhood adversity experienced by 
NSHD survey members. Therefore, the observed effects of accumulation of ACEs on 




Second, only one approach to derive a cumulative ACE score was used in this 
study by summing 24 different types of ACEs. This approach assumes children who 
experienced childhood chronic illness, parental death and an overcrowded house 
would have a risk score of 3, and children who experienced parental divorce, low 
socio-economic status and maternal neuroticism would also have a risk score of 3. 
As such, cumulative risk focused specifically on the number of ACEs experienced 
rather than the severity or type of experience. Notably, this approach fails to 
distinguish between distinct types of environmental experiences, implicitly assuming 
that different experiences influence development through the same underlying 
mechanisms. Previous shortcomings of this approach have been noted including the 
loss of information on risk intensity for each ACE (Evans et al., 2013). Notably, a 
recent study has shown difference in effect sizes between acute (parental divorce, 
separation from parents) and chronic stressors (socio-economic status) (Colman et 
al., 2014). As the cumulative risk score used in this study included both acute (i.e., 
parental death) and chronic (i.e., childhood chronic illness) ACEs, findings should be 
taken tentatively as the respective impact of specific ACEs on the outcome could 
have been under or overestimated. In future, it’s suggested that weighting each ACE 
based on pre-determined effect sizes could improve the accuracy of results (Roy & 
Raver, 2014).  
Third, when computing a cumulative ACE score, survey members with 
missing data on any predictor variables had to be excluded from the analysis, leading 
to a loss of power. To deal with this limitation, multiple imputation technique 
(MICE) was used in order to impute missing data on each predictor before 
computing a cumulative ACE score. Multiple imputation is a data driven method 




variables in the data set (auxiliary variables) to impute missing data.  Of note, there 
was a significant difference between the mean number of ACEs for non-imputed 
variable (M = 4.99, SD = 3.06), and the mean number of ACEs for the imputed 
variable (M = 5.82; SD = 2.92) suggesting that those with missing data were more 
likely to experience multiple ACEs. Furthermore, when analyses were run on 
participants with complete information on affective symptoms at all time-points, no 
significant associations were found between the cumulative ACE score and affective 
symptoms. However, as a result of this stratification method, the sample sizes for 
these analyses were small. Thus results should be taken with caution due the loss of 
power. 
The main strength of the present study is that prospective longitudinal studies 
such as NSHD offer an advantage over official records and cross-sectional surveys as 
they capture individuals who may experience affective symptoms in various times 
across the life course but do not use mental health services (Moffitt et al., 2010).  
Another strength of the current study is the availability of prospectively collected 
data on a wide range of ACEs.  
With these strengths and limitations in mind, mechanisms of action, which 
attempt to explain why the association between cumulative ACEs and affective 
symptoms emerged only in late midlife, are considered. It is known that older adults 
face many stressful life events and substantial changes in life circumstances (Gerstorf 
et al., 2010) that can lead to an increased risk for affective disorders. For example, 
death of a spouse (Domingue, Liu, Okbay, & Belsky, 2017; Schoevers et al., 2000), 
and loneliness (Adams, Sanders, & Auth, 2004; Cornwell & Waite, 2009) are shown 
to be associated with an increased risk for later life depression. As such, one theory 




stress amplification theories) posits that those with previous multiple exposures to 
adversities (e.g., accumulation of ACEs) may have a particularly high vulnerability 
for mental health problems if they experience adversities later in life (Rudolph & 
Flynn, 2011; Rutter, Kim-Cohen, & Maughan, 2006).  
In conclusion, the present study suggests that people who experience higher 
number of ACEs are at an increased risk of affective symptoms later in life, beyond 
adolescence and young adulthood. These findings have the implications for older 
adults as this group may be particularly vulnerable and may benefit from preventive 
interventions. 
Chapter 5 
Study 4: Life course profiles of affective symptoms and their early 







Background: Previous evidence indicates that trajectories of affective symptoms 
(symptoms of depression and anxiety) are heterogeneous over the life course. 
However, few studies have investigated profiles of affective symptoms from 
childhood through to later life and explored the role of early life risk factors in the 
development of these profiles.  
Aim: The present study aimed to: 1) derive latent trajectories of affective symptoms 
over a period of more than 50 years (from age 13 through age 69), and 2) examine a 
wide range of early life risk factors (from birth through age 15) for associations with 
specific life course trajectories of affective symptoms.  
Method: Data from the MRC National Survey of Health and Development (NSHD) 
(n = 5362) were used. Symptoms of anxiety and depression were measured 
prospectively at ages 13, 15, 36, 43, 53, 60-64 and 69. A latent variable modelling 
approach was applied to improve the precision of measurement, and latent profile 
analysis was used to model longitudinal profiles of affective symptoms. Twenty-four 
prospectively measured early life factors across six domains: family stability, family 
socio-economic status, parental age, childrearing and parenting, parental health, and 
childhood health, were tested for associations with different symptom profiles using 
multinomial logistic regression.  
Results: Four life course profiles of affective symptoms were identified: 1) absence 
of symptoms (66.6% of the sample); 2) adolescent symptoms with good adult 
outcome (15.2%); 3) adult symptoms only (with no symptoms in adolescence and 
late life) (12.9%); 4) symptoms in adolescence and mid adulthood (5.2%). Notably, 
all of the affective symptom trajectories converge to low symptom level at ages 64 




associated with affective symptom trajectories, with small effect sizes observed: 
childhood chronic illness was associated with adult symptoms only; whereas 
growing up in an overcrowded house and parental poor perceived health were 
associated with symptoms in adolescence and adulthood. However, no associations 
were found for twenty of the early life predictors.  
Conclusion: These findings demonstrate that people differ in terms of their life 
course symptoms of anxiety and depression, and that these differences are not largely 






Lifetime prevalence and lifetime morbid risk of affective disorders are very 
high, with estimates showing that 1 in 4 people worldwide suffer from one or more 
episodes of affective disorder during the life course (Kessler et al., 2012; S. Stansfeld 
et al., 2014). The majority of affective problems have early onset, with 50% of 
individuals presenting symptoms by the age of 14 years, and 75% by the age of 24 
years (Kessler, Amminger, et al., 2007). Early onset affective problems are 
associated with a longer time-to-treatment, and, without intervention, are often 
characterised by greater severity and persistence into adulthood (Raven et al., 2016). 
However, notably, some individuals with early onset affective disorders do not 
develop recurrent problems, whereas others have repeated affective episodes across 
the life course. Evidence from studies of children followed into early adulthood, as 
well as of adult samples with follow-up of more than ten years, suggests that long-
term trajectories of affective disorders are heterogeneous, with trajectories varying in 
terms of severity (low, medium and high) and stability (stable, increasing, 
decreasing) (Musliner, Munk-Olsen, Eaton, & Zandi, 2016; Paksarian et al., 2016). 
This evidence highlights the importance of assessing affective disorders 
longitudinally as opposed to using measures at a single time point in life. Moreover, 
identifying groups of people who differ in the age of onset and recurrence of 
affective symptoms across the life course is an important step for studying the 
aetiology and development of affective disorders, and allows more personalised and 
effective prevention and treatment strategies to be developed.  
Birth cohort studies with multiple measures of affective symptoms combined 
with advances in person-centred approaches to longitudinal data provide a unique 




Ploubidis, et al., 2007). Moreover, birth cohorts using prospectively collected rather 
than retrospectively reported data provide an opportunity to illuminate the role of 
early life influences on life course mental health (Power, Kuh & Morton, 2014).  
So far, a few studies have estimated trajectories from childhood or 
adolescence through young or middle adulthood (Colman et al, 2007; Gibbs, 
Fergusson & Horwood, 2010; Olino et al, 2010). In one of these studies, Colman et 
al. (2007) applied latent variable mixture modelling to identify longitudinal profiles 
of depressive and anxious symptoms from childhood through to mid-adulthood (from 
age 13 through age 53) using data from the MRC National Survey of Health and 
Development (NSHD): a nationally representative British birth cohort with multiple 
measures of affective symptoms. In this study, six distinct profiles of affective 
symptoms were identified: absence of symptoms (44.7%); repeated moderate 
symptoms (33.6%); adult-onset moderate symptoms (11.3%); adolescent symptoms 
with good adult outcomes (5.8%); adult-onset severe symptoms (2.9%); and repeated 
severe symptoms (1.7%).  
Moreover, studies using birth cohort data have provided evidence for the role 
of early life factors in life course mental health, suggesting that the effects of specific 
adverse childhood experiences, including both socio-economic and psychosocial 
adversities, as well as their accumulation, have a long-term impact on mental health 
and well-being (Evans et al., 2003; Secinti et al., 2017; Mai Stafford et al., 2015). 
However, there is a gap in our knowledge of whether these early life experiences 
may have different impact on life course trajectories of affective disorders.       
Therefore the present study aims to extend the previous research by: 1) 
deriving trajectories of affective symptoms over a longer period of 56 years, from 




life risk factors (from birth through age 15) for associations with specific life course 






The MRC National Survey of Health and Development (NSHD) is an 
ongoing longitudinal study with the original sample of 5362 individuals born in 
England, Scotland and Wales during one week in March 1946. Participants were 
randomly sampled from 1 in 4 single births within marriage to wives of manual 
workers, and all single births to wives of non-manual and agricultural workers. This 
study was first initiated to explore changes in fertility rates in Britain since the mid-
19th century, and to investigate the extent to which the use of midwifery and obstetric 
services prevented premature infant death, and promoted the health of mothers and 
infants (Wadsworth, Kuh, Richards, & Hardy, 2006). The NSHD cohort members 
have been prospectively studied 24 times, from birth up to 69 years of age. Follow 
ups occurred every 2 years during childhood and main data collections in adulthood 
took place at ages 26, 36, 43, 53, 60-64 and 69. The present study uses the data 
across seven decades of life: from birth up to age 69.  
5.3.2. Measures 
5.3.2.1. Affective symptoms  
Affective symptoms (anxiety and depression) were assessed at ages 13, 15, 36, 43, 
53, 60-64 and 69 years. At age 13 and 15 affective symptomology was assessed 
using a forerunner of the Rutter Behaviour Questionnaire for teachers (Rutter, 1967). 
The teachers’ questionnaire, or Child Scale B, (Rutter, 1967b) consisted of 26 
descriptions of behaviour against which the teacher was asked to describe aspects of 
the children’s personality, behaviour and attitudes on a 3 point scale (more, the same, 
or less than class mates). The test had both a good inter-rater reliability (r = 0.72) and 




subjected to classical linear factor analysis, with one factor comprising 11 items 
being identified as anxiety/ depression and affective symptoms and behaviours 
(Colman, Wadsworth, et al., 2007; Jones, Murray, Jones, Rodgers, & Marmot, 1994). 
The items that loaded onto the affective symptoms factor were “timid child,” “rather 
frightened of rough games,” “extremely fearful,” “always tired and washed out,” 
“usually gloomy and sad,” “avoids attention,” “very anxious,” “unable to make 
friends,” “diffident about competing,” “frequently day dreams in class,” and 
“becomes unduly miserable or worried in response to criticism”. 
Anxiety and depressive symptoms were measured again at age 36 using a 
short version of the Present State Examination (PSE) (Wing et al., 1974, 2011). This 
is a clinical interview, administered by trained nurses, which aims to assess the 
frequency and severity of affective symptoms over the previous month. The short 
version of the PSE assessed 40 items, each of which were scored on a 3-point or 4-
point scale.  
Symptoms were further assessed at age 43 using the Psychiatric Symptom 
Frequency (PSF) scale (Lindelow, Hardy, & Rodgers, 1997). The PSF is an 18-item 
scale used to measure symptoms of anxiety and depression which have occurred over 
the previous 12 months. Questions on this scale are phrased as ‘have you…?’ (E.g. 
‘have you felt on edge or keyed up or mentally tense?’), and responses to each 
question were coded as 0 = ‘not in the last year’, 1 = ‘occasionally’, 2 = ‘sometimes’, 
3 = ‘quite often’, 4 = ‘very often’, and 5 = ‘everyday’. From these codes a total score 
ranging from 0 to 90 could be calculated. A previous investigation of the PSF found 
that a cut off score of 22 adequately identified those with evidence of anxiety and 
depressive symptoms (Lindelow et al., 1997). The PSF has been previously found to 




Anxiety and depression were reported at 53, 60-64 and 69 years using the 28-
item version of the General Health Questionnaire (GHQ-28) (Goldberg & Hillier, 
1979). This is a scaled questionnaire used to detect common mental health problems 
in the general population. Items on this questionnaire asked participants about 
specific complaints over the past few weeks. Examples included ‘have you recently 
been getting scared or panicky for no good reason?’ and, ‘have you recently been 
thinking of yourself as a worthless person?’ Each of these questions are accompanied 
by four responses, typically being, ‘not at all’, ‘no more than usual’, ‘rather more 
than usual’ and ‘much more than usual’, scoring from 0 to 3, respectively. Thus a 
total score on the GHQ can range from 0-84, allowing means and distributions to be 
calculated.  
5.3.2.2. Early life risk factors 
In total, 24 measures of early life risk factors (from birth through age 15 
years) representing six domains: family instability, family socio-economic status, 
parental age, childrearing environment and parenting, parental health and ‘child’s 
health, were included in the present study. All early life predictors were selected a 
priori, and the selection was based on previous reports using data from the MRC 
NSHD (Rodgers, 1990; Stafford et al., 2015). The information on early life risk 
factors was collected prospectively through a variety of sources, including health 
visitor reports, parent report, and teacher reports. For this study, a binary or 
categorical variable was created for each early life predictor (Table 5.3 provides a list 
of all early life variables). The sample size of each analysis varied depending on 
whether the participants’ information was available for each early life predictor (see 




Family Stability. Parental divorce was prospectively collected between the 
ages of 5 and 15 years. As only a small number of survey members experienced 
parental divorce, data for this variable was dichotomised at age 8 years. Parental 
death between the ages of 0 and 15 years was also dichotomised. Age at break with 
mother between birth and 15 years was dichotomised into those who were and were 
not separated from their mother before 15 years.  Number of residential moves was 
obtained between the ages of 0 and 15 years, ranging from 0 to 8, and was 
categorised into: 4 or more moves, 1-3 moves, or no moves. 
Family socioeconomic circumstances. Father’s and mother’s education was 
classified as primary level only, or beyond this. The number of amenities lacking 
from the family home was recorded between the ages of 2 and 15 years. This ranged 
from 0 (n = 1394) to 8 (n = 1), and was recoded into: lacking 4 or more, lacking of 2-
3, or lacking 0-1 amenities. The number of family members per bedroom in each 
household was recoded when survey members were 4 years of age. This ranged from 
1 (n = 88) to 8 (n =56), and was recoded into: 3 or more, 1 ½ - 2 ½, or 1 or less 
family members per bedroom. Number of children in family was recorded when 
study members were 15 years old. This ranged from 1 (n = 572) to 16 (n = 1), and 
was recoded into: 4 or more children, or 1-3 children.  
Parental age. Age of father and mother was recorded at the birth of the 
survey member. The mean age of fathers was 32 years (SD = 6.51). The mean age of 
mothers at birth of survey member was 29 years (SD = 5.70). Binary variables were 
created to indicate teenage fathers and mothers (age 19 years or younger, or older 
than this), and older fathers and mothers (41 years or older, or younger than this). 




analysis due to low sample sizes (see Table 3 for the percentage of teenage mothers 
and teenage fathers by each affective symptom profile). 
Childrearing and parenting. Breastfeeding was classified as breastfed for 5 
or more months, 1-4 months, or never breastfed. Information on mother’s 
management and understanding of the child compared with others was collected by 
health visitors when the survey members were 4 years old, this was rated during the 
home based interview by a health visitor, and scored as among the best, average, or 
among the worst. Because only four mothers fell into the worst category in the 
sample selected for analysis, these were combined with those rated as average and 
compared to those who were among the best. 
Parental interest in the study member’s primary and secondary education was 
classified as high interest in either secondary or primary education, or average and 
low interest in either secondary or primary education.  
Cleanliness of child and cleanliness of house was also reported, and those 
who were described as average or among the least clean were compared with those 
among the most clean. State of repair of clothes and shoes was classified as 
“unsatisfactory” or “satisfactory”.  
Parental health. Fathers and mothers perceived health was recorded by the 
mother when survey members were 15 years of age. Fathers and mothers perceived 
health was classified as excellent, average, or poor. Maternal neuroticism was also 
recoded when the survey members were 15 years old using the six item neuroticism 
scale of the Maudsley Personality Inventory (Jensen, 1958). Maternal neuroticism 
was classified though grouping those that scored 6 on the scale as presenting neurotic 




Child health. Birth weight was recorded in grams. Mean birth weight was 
3376.52 grams (SD = 541.36), and was classified as 2500-4000 grams (normal birth 
weight), below 2500 grams (low birth weight), and above 4000 grams (high birth 
weight). Chronic childhood illness before the age of 15 years was coded as yes or no. 
Chronic childhood illness was defined as “a physical, usually non-fatal condition 
which lasted longer than three months in a given year or necessitated a continuous 
period in hospital of more than one month. In addition, conditions were included 
only if they were of sufficient severity to interfere with the child’s activities in some 
degree.” In addition, conditions were included only if they were of sufficient severity 
to interfere with the child’s activities in some degree. 
Accumulation of adverse childhood experiences. Using the imputed data for 
early life predictors, binary variables were derived for each early life risk factor, and 
a cumulative ACE score was calculated using a summing approach (see Chapter 4).  
5.3.3. Analytical procedure 
In line with previous approaches to improve precision of measurement of 
affective symptoms (Colman et al., 2007), a latent variable modelling framework 
was applied to affective symptoms measures at ages 13, 15, 36, 43, 53, 60-64 and 69. 
Confirmatory factor analysis for categorical data was applied to derive latent factor 
scores, which were treated as continuous measures of anxiety and depression at each 
time point (appendix 4D provides stability correlations for the derived factor scores). 
Next, these latent factor scores were grouped in order to create four-category 
ordinal variables at each of the seven time-points. Group 1 indicated those with a 
lack of symptoms (1st to 50th percentile on the estimated factor score), group 2 
indicated those with occasional symptoms (50.1 to 75th percentile), group 3 




indicated those with severe symptoms (90.1 to 100th percentile). Using the derived 
ordinal measures of symptoms of anxiety and depression, latent class mixture 
modelling was applied to identify groups of individuals with differing longitudinal 
experiences of depression and anxiety symptoms (as explained in the next section). 
This analysis included all individuals who had at least one of the seven assessments 
of affective symptoms (n = 4974, 92.8%). Among those, individuals who had all 
seven assessments (n = 574), individuals who had six assessments (n = 563), had five 
(n = 1351), had four (n = 900), had three (n = 549), had two (n = 806), and had one 
(n = 231), were included in the analysis. A sub-sample of 388 (7%) survey members 
who did not undergo any of these assessments was excluded from the analyses. The 
models were run using Mplus version 6 (Muthén & Muthén, 2010). 
5.3.3.1. Latent profile analyses 
Latent profile analysis (LPA) is a statistical method designed to identify 
patterns of trajectories for different sub groups within a population. It assumes that 
unobserved variables (i.e. latent classes or profiles) offer a more valid explanation 
for the relationships among observed variables, than the characteristics of the 
observed variables alone. Specifically, correlations between observed variables are 
used to model unobserved (i.e. latent) variables, such as membership of an 
unobserved class or profile. Dissimilar to conventional growth modelling 
approaches, such as latent growth curve models, which model a single average 
growth parameter, latent profile analysis assumes that a subset of heterogeneous 
growth trajectories exist, which are significantly different from the overall estimate 
(Jung & Wickrama, 2008). Subsequently, these methods are often applied when 
researchers are aiming to identify groups following distinct trajectories over time and 




indicated heterogeneous growth trajectories of anxiety and depression symptoms 
using measures at ages 13, 15, 36, 43, and 53 (Colman, Ploubidis, et al., 2007), we 
employed LPA, with ordinal indicators being entered as continuous variables in the 
model to derive growth trajectories between ages 13 and 69. When applying this 
method, as the number of suitable latent profiles is initially unknown, model fit 
indices are compared and the substantive coherence of the class solution selected is 
considered (Bauer & Curran, 2004). For this analysis, a series of models were fitted 
estimating three to seven class solutions. In order to identify the most parsimonious 
description of early to later life trajectories of affective symptoms, model fit indices 
were compared using Likelihood ratio bootstrap p value, Bayesian Information 
Criteria (BIC), Akaike’s Information Criteria (AIC). Lo-Mendell-Rubin bootstrap p 
value of likelihood ratio test, and entropy. All models were run with random starting 
values, using maximum likelihood estimation with robust standard errors.  
5.3.3.2. Sensitivity analyses 
A series of sensitivity analyses were also run for the LPA. As numerous 
studies show a higher prevalence of depression in women than men, sex-specific 
differences of the profiles were investigated through running the LPA separately for 
men and women. As LPA draws on all of the data points available in the data set (i.e. 
it included all individuals who has at least one of the seven assessments of affective 
symptoms – n = 4974) missing data points are included in the analysis using full 
information maximum likelihood (FIML) when estimating the posterior probabilities 
of class membership. As a wealth of evidence has shown that affective symptoms are 
associated with an increase in risk of mortality across the life course (Cuijpers et al., 
2014; Cuijpers & Smit, 2002; Henderson, Hotopf, Shah, Hayes, & Kuh, 2011) this is 




in later waves may generate bias in these estimates. Due to this, the LCA models 
were re-run using only those who were still alive by age 69 years.  
5.3.3.3. Multinomial logistic regression analyses 
A series of multinomial logistic regression analyses were conducted to 
investigate whether each early life predictor and the accumulation of early life 
predictors was associated with our four identified life course profiles of affective 
symptoms. For each analysis, the no affective symptoms profile was used as the 
comparison group. For a cumulative ACE score, a one-way ANOVA was used to 
determine whether there was a significant difference between the number of early 




5.4. Results  
5.4.1. Life course profiles of affective symptoms 
Latent factor scores were derived for each affective symptom measure at ages 13, 15, 
36, 43, 53, 60-64 and 69, using confirmatory factor analysis appropriate for 
categorical data. These latent factor scores were saved and an ordinal variable 
containing four levels of affect (no symptoms, mild symptoms, moderate symptoms, 
and severe symptoms) was derived for each of the seven time points. Table 5.1 
shows the number and percentage of survey members in each category, at each time 
point (for the total sample; and men and women, separately). The distribution of 
latent factor scores of affective symptom measures at each time point are presented 
in appendix 5 (A-G).  
Fit indices for each class solution are displayed in Table 5.2. The four-class 
solution was selected as the best fitting model as this was the most parsimonious 
model with the highest entropy value. The four longitudinal profiles of affective 
symptoms as defined by LCA are shown in Figure 5.1. The first group indicated 
those who had no affective symptoms (n = 3315; 66.6%). The second group 
indicated those who had affective symptoms in adolescence only (n = 757; 15.2%). 
The third group consisted of those who had affective symptoms in adulthood only (n 
= 643; 12.9%). The fourth group consisted of participants who had affective 
symptoms in adolescence and mid adulthood (n = 259; 5.2%). Figure 5.1 displays the 
posterior probability for each longitudinal latent profile at each of the seven-time 
points and includes those who took part in at least one of the seven measurements (n 




Table 5.1. Number of participants (%) with information on affective symptoms at each time point 
Age, 
years 
Ordinal affect symptom levels Men   
N = 2815 
Women   
N = 2547 
Total   
N = 5362 
13 No symptoms 981 (34.8) 877 (34.4) 1858 (34.7) 
Mild symptoms 465 (16.5) 445 (17.5) 910 (17) 
Moderate symptoms 292 (10.4) 259 (10.2) 551 (10.3) 
Severe symptoms 195 (6.9) 172 (6.8) 367 (6.8) 
Total Valid 1933 (68.7) 1753 (68.8) 3686 (68.7) 
Total Missing 882 (31.1) 794 (31.2) 1678 (31.3) 
15 No symptoms 1073 (38.1) 1013 (39.8) 2086 (38.9) 
Mild symptoms 389 (13.8) 342 (13.4) 731 (13.6) 
Moderate symptoms 300 (10.7) 266 (10.4) 566 (10.6) 
Severe symptoms 197 (7) 174 (6.8) 371 (6.9) 
Total Valid 1959 (69.6) 1795 (70.5) 3754 (70) 




36 No symptoms 898 (31.9) 784 (30.8) 1682 (31.4) 
Mild symptoms 414 (14.7) 399 (15.7) 813 (15.2) 
Moderate symptoms 261(9.3) 234 (9.2) 495 (9.2) 
Severe symptoms 180 (6.4) 152 (6) 332 (6.2) 
Total Valid 1753 (62.3) 1569 (61.6) 3322 (62) 
Total Missing 1062 (37.7) 978 (38.4) 2040 (38) 
43 No symptoms 857 (30.4) 766 (30.1) 1623 (30.3) 
Mild symptoms 414 (14.7) 397 (15.6) 811 (15.1) 
Moderate symptoms 262 (9.3) 226 (8.9) 488 (9.1) 
Severe symptoms 187 (6.6) 136 (5.3) 323 (6) 
Total Valid 1720 (61.1) 1525 (59.9) 3245 (60.5) 
Total Missing 1095 (38.9) 1022 (40.1) 2117 (39.5) 
53 No symptoms 798 (28.3) 720 (28.3) 1518 (28.3) 
Mild symptoms 365 (13) 319 (12.5) 684 (12.8) 




Severe symptoms 157 (5.6) 133 (5.2) 290 (5.4) 
Total Valid 1557 (55.3) 1375 (54) 2932 (54.7) 
Total Missing 1258 (44.7) 1172 (46) 2430 (45.3) 
60-64 No symptoms 577 (20.5) 515 (20.2) 1092 (20.4) 
Mild symptoms 249 (8.8) 290 (11.4) 539 (10.1) 
Moderate symptoms 156 (5.5) 170 (6.7) 326 (6.1) 
Severe symptoms 61 (2.2) 154 (6) 215 (4) 
Total Valid 1043 (37.1) 1129 (44.3) 2172 (40.5) 
Total Missing 1772 (62.9) 1418 (55.7) 3190 (59.5) 
69 No symptoms 684 (24.3) 603 (23.7) 1287 (24) 
Mild symptoms 144 (5.1) 172 (6.8) 316 (5.9) 
Moderate symptoms 142 (5) 174 (6.8) 316 (5.9) 
Severe symptoms 70 (2.5) 141 (5.5) 211 (3.9) 
Total Valid 1040 (36.9) 1090 (42.8) 2130 (39.7) 




Table 5.2. Indices for a model fit for a latent profile analyses with five different solutions 
 3 classes 4 classes 5 classes 6 classes 7 classes  
Likelihood ratio bootstrap p valuea <.001 <.001 <.001 <.001 <.001 
Bayesian Information Criteriab 57258.00 57258.00 56297.79 56338.93 55889.51 
Akaike’s Information Criteriac 58010.65 57010.55 56597.34 55987.29 55485.77 
Lo-Mendell-Rubin bootstrap p value of likelihood ratio test 
comparing current model to previous modeld 
<.001 <.001 .115 .095 .041 
Entropye .69 .74 .65 .66 .68 
N = 4974. ap>.01 indicates good fit; blowest value indicates better fit; clowest value indicates better fit; dindicates addition of this class 
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In addition, in order to investigate whether the trajectories differed between 
sexes, models were investigated separately for men and women (Appendix 5L & 
5M). Although the three-class model had a slightly higher entropy value, the four-
class solution was shown to be the best fitting model for both males and females (i.e. 
based on the BIC and AIC fit criteria; Appendix 5K). 
As affective symptoms are shown to be associated with mortality (Cuijpers et 
al., 2014; Cuijpers & Smit, 2002; Henderson et al., 2011; Mykletun et al., 2009), 
additional analysis was conducted in order to examine whether the affective 
symptom profiles differed when excluding all participants who died before age 69 (n 
= 672). Those who were alive at age 69 and had information on at least one time 
point on affective symptoms were included (n = 4302). Model fit criteria were 
assessed when running the LCA on those who survived by age 69 (Appendix 5N). 
The four-class solution was deemed to be the best fitting model based on the 
observed fit statistics (i.e., the highest entropy value). Of note, the four profiles 
identified when excluding individuals who died included similar symptom 
trajectories. The first group indicated those who no symptoms (n = 2307; 57.2%). 
The second group indicated those who had symptoms in adolescence only (n = 718; 
17.8%). The third group had symptoms in adulthood only (n = 643; 12.9%). And the 
fourth group had symptoms in adolescence and mid adulthood (n = 296; 7.3%) 
(Appendix 5O). 
5.4.2. Early life risk factors for life course profiles of affective symptoms  
A total of 4974 participants were included in the association analyses testing 
for the effects of individual early life predictors on life course profiles of affective 




were omitted from the analysis due to low sample sizes. Table 5.3 presents counts 
and percentages for early life factors across four affective symptom profiles. 
For the profile of symptoms in adolescence only, no early life predictors were 
found to be significant predictors. For the profile of symptoms in adulthood only, one 
early life predictor – childhood chronic physical illness – was identified: those who 
experienced childhood chronic illness were 1.36 times more likely to develop 
adolescent symptoms only compared to those who did not experience childhood 
chronic illness (b =.31, Wald χ² = 8.98, p = .003). For the profile of symptoms in 
adolescence and mid adulthood, three early life predictors were identified: those who 
lived in a house with 3 or more people per room were 1.9 times more likely to 
develop these symptoms compared to those who lived in a house with 1-2 persons 
per room (b =.64, Wald χ² = 1.24, p = .031); those whose fathers had average health 
were 1.44 times more likely to develop symptoms in adolescence and adulthood than 
those whose fathers perceived their health as excellent (b =.37, Wald χ² =6.40, p = 
.01); those whose mothers reported their health to be poor were 1.44 times more 
likely to have symptoms in adolescence and mid adulthood than those whose 






Table 5.3. Contingency table for imputed early life risk factors across four life course profiles of affective symptoms 
Adversity 
Category 
Adversity Type Comparison groups 



































divorce 433(13.1) 91(6.6) 83(7.2) 30(6.2) 637(12.8) 
 
Death of any 
parent (by age 15) 
no death 3065(92.5) 708(93.5) 600(93.3) 241(93.1) 4614(92.8) 
death 250(7.5) 49(6.5) 43(6.7) 18(6.9) 360(7.2) 
Break with Mother 
(before 15 years) 
no  2730(94.6) 635(94.6) 543(94.4) 163(93.7) 4702(94.5) 
yes 157(5.4) 36(5.4) 32(5.6) 11(6.3) 272(5.5) 
Residential Moves 0 (ref) 870(26.2) 208(27.5) 176(27.4) 63(24.3) 1317(26.5) 
1 – 3 moves  2260(68.2) 507(67) 424(65.9) 184(71) 3375(67.9) 






> primary 1435(43.3) 303(40) 283(44) 103(39.8) 989(24.8) 
primary only 1880(56.7)    454(60) 360(56)     156(60.2)              2850(57.3) 
      
Mothers Education > primary 1260(38) 263(34.7) 228(35.5) 95 (36.7) 1846(37.1) 
primary only  2005(62) 494(65.3) 415 (64.5) 164(63.3) 3128(62.9) 
 
Lack of home 
amenities 
Lacks 0 or 1(ref) 1288(38.9) 285(37.6) 230(35.8) 107(41.3) 1910(38.4) 





Lacks 4+ 483 (14.6) 119(15.7) 107(16.6) 26(10) 735 (14.8) 
Crowding  ½ - 1 person per room 
(ref) 
1848(55.7) 432(57.1) 377(58.6) 132(51) 2789(56.1) 
1 ½  – 2 ½ people per 
room 
1364(41.1) 297(39.2) 241(37.5) 113(43.6) 2015(40.5) 
3+ people per room 103(3.1) 28(3.7) 25(3.9) 14(5.4) 170(3.4) 
Father’s 
occupational status 
non-manual  1393(42) 300(39.6) 251(39) 103(39.8) 2047(41.2) 
Manual 1922(58) 457(60.4) 392(61) 156(60.2) 2927 (58.8) 
 
Family size 
0-3 children 1591(71.1) 372(69.3) 316(71) 107(69.9) 2786(70.8) 
4+ children 646(28.9) 165(30.7) 129(29) 46(30.1) 1147(29.2) 
Parental age Teen Father  20+ years 3278(98.9) 751(99.2) 635(98.8) 258(99.6) 4922 (99) 
<20 years 37 (0.7) 6(0.8) 8(1.2) 1(0.4) 52(1) 
 
Teen Mother  20+ years 3226(97.3) 740(97.8) 627(97.5) 252 (97.3) 4845(97.4) 
<20 years 89(2.7) 17(2.2) 16(2.5) 7(2.7) 129(2.6) 
 
Mid aged father  40 years or less 2962(88.3) 658(86.9) 576(89.6) 224(86.5) 4384(88.1) 
>40 year 389 (11.7) 99 (13.1) 67 (10.4) 35 (13.5) 590 (11.9) 
 
Mid aged mother 40 years or less 3169(95.6) 732(96.7) 626(97.4) 250(96.5) 4777(96) 

















Breastfed for 1-4 
months  
1169(35.3) 256(33.8) 229(35.6) 87(33.6) 1741(35) 
Never breastfed 748(22.6) 189(25) 166(25.8) 59(22.8) 1162(23.5) 







Average / Among the 
worse 
1707(51.5) 379(50.1) 337(52.4) 140(54.1) 2563(51.5) 
Parents interest in 
child education 
High interest in 
primary or secondary 
education (ref) 
1377(41.5) 334(44.1) 277(43.1) 104(40.2) 2092(42.1) 
Average interest in 
primary or secondary 
education 
1262(38.1) 260(34.3) 249(38.7) 88(34) 1859(37.4) 
Low interest in 
primary or secondary 
education 
676(20.4) 163(21.5) 171(18.2) 67(25.9) 1023(20.6) 
Cleanliness of 
child (1950) 
Among the most clean 2037(61.4) 468(61.8) 390(60.7) 160(61.8) 3055(61.4) 
Average/Among the 
least clean 
1278(38.6) 289(38.2) 253(39.3) 99(38.2) 1919(38.6) 
Cleanliness of 
house (1950) 
Among the most clean 1945(58.7) 445(58.8) 362(56.3) 151(58.3) 2903(58.4) 
Average / Among the 
least clean 
1370(42.3) 312(41.2) 281(43.7) 108(41.7) 2071(41.6) 
Clothes repair 
(1950) 
Satisfactory state of 
repair 
3250(98) 747(98.7) 629(97.8) 255(98.5) 4881(98.1) 
Unsatisfactory state of 
repair 
65(2) 10(1.3) 14(2.2) 4(1.5) 93(1.9) 
Shoes repair 
(1950) 
Satisfactory size and 
type 
3229(97.4) 737(97.4) 624(97) 253(97.7) 4843(97.4) 
Unsatisfactory size 
and type 





Excellent 1608(48.5) 356(47) 323(50.2) 108(41.7) 2395(48.2) 
 
Average 1033(31.2) 244(32.2) 211(32.8) 100(38.6) 1588(31.9) 






Excellent 1370(41.3) 297(39.2) 281(43.7) 95(36.7) 2043(41.4) 
 
Average  1183(35.7) 280(37) 221(34.4) 88(34) 1772(35.6) 





3227(97.3) 740(97.8) 631(98.1) 250(96.5) 4848(97.5) 




Birth Weight 2500 – 4000 grams 2753(83) 634(83.8) 531(82.6) 215(83) 4133(83.1) 
 
>4000 grams 361(10.9) 83(11) 70(10.9) 24(9.3) 538(10.8) 
 
2500 or less grams 201(6.1) 40(5.3) 42(6.5) 20(7.7) 303(6.1) 
 
Chronic Illness 
(before age 15) 
 
no (or after 15 years) 
2715(81.9) 606(80.1) 494(76.8) 210(81.1) 4025(80.9) 




Table 5.4. Associations between different types of early life factors and life course profiles of affective symptoms (profile with no 
affective symptoms is the reference group) 
  Life course profiles of affective symptoms 
OR (95% CI) 
 Adolescent 
symptoms only 





Parental Divorce  1.10 (.86;1.40) 
 




Death of any 
parent  
 1.18 (.86; 1.62) 1.14 (.81; 1.59) 1.09 (.67;1.79) 
Break with 
Mother  
 .95 (.67; 1.35) .84 (.59; 1.20) 
 




1 – 3 moves  .94 (.78;1.12) 
 
1.10 (.87; 1.39) 
 
1.18 (.80; 1.75) 
 






 1.18 (.94; 1.48) 
 
.84 (.67; 1.05) 
 




 1.08 (.86; 1.37) 
 
1.03 (.79; 1.32) 
 
1.26 (.85; 1.87) 
 
Lack of home 
amenities 
Lacks 2 or 3 1.11 (.88; 1.40) 
 
1.23 (.96; 1.59) 
 





Lacks 4+ 1.11 (.88;1.41) 1.24 (.96; 1.60). .65 (.42; 1.01). 
Crowding  1 – 2 ½ 
people per 
room 
1.01 (.84; 1.22) 
 
.97 (.79; 1.18) 
 




1.14 (.71; 1.84) 
 
.90 (.51; 1.60) 
 





 1.00 (.83; 1.20) 
 
1.04 (.86; 1.27) 
 
1.05 (.76; 1.46) 
 
Family Size  1.10 (.90; 1.35) 1.00 (.80; 1.26) 1.06 (.74; 1.51) 
Parents age Older aged 
father  
 1.17 (.86; 1.59) 
 
1.07 (.76; 1.50) 
 





 .86 (.47; 1.57) 
 
1.54 (.92; 2.60) 
 







1-4 months  
1.05 (.85; 1.28) 
 
1.19 (.96; 1.49) 
 









 .91 (.75; 1.09) .94 (.77; 1.14) .99 (.71; 1.37) 
Paternal neglect 
(PBI) 
 .82 (.63; 1.06) 1.04 (.80; 1.35) .66 (.43; 1.00) 
Maternal neglect 
(PBI) 










.86 (.64; 1.14) 1.18 (.89; 1.56) .89 (.54; 1.48) 
Low interest 
in education 
1.32 (1.02; 1.72) 1.02 (.77; 1.36) 1.50 (.96; 2.34). 
Cleanliness of 
child (1950) 
 .98 (.81; 1.18) .91 (.74; 1.11) .98 (.71; 1.37) 
Cleanliness of 
house (1950) 
 .97 (.80; 1.17) .90 (.73; 1.10) 1.13 (.82; 1.56) 
Clothes repair 
(1950) 
 .61 (.27; 1.35) 1.16 (.60; 2.24) .31 (.04; 2.25) 
Shoes repair 
(1950) 
 1.28 (.69; 2.38) .90 (.50; 1.62) .69 (.30; 1.63) 
Parental Health Fathers 
perceived health 
Average 1.07 (.89; 1.28) 1.02 (.84; 1.23) 1.44 (1.09; 1.91)* 
Poor 1.05 (.85; 1.30) .82 (.64; 1.38) 1.13 (.80; 1.59) 
Mother 
perceived health 








 .86 (.46; 1.61) 1.07 (.57; 1.10) 1.54 (.65; 3.63) 
Childhood 
Health 
Birth Weight >4000 grams 1.00 (.77; 1.29) 1.01 (.77; 1.32) 
 
1.10 (.68;1.79) 
2500 or less 
grams 
.86 (.61; 1.22) 1.08 (.77;1.53) 1.40 (.79; 2.47) 
Chronic Illness   1.03 (.92; 1.38) 1.36 (1.11; 1.67)** 1.06 (.76; 1.46) 




For the accumulation of early life risk factors (ACEs), the one-way ANOVA 
did not reveal a significant difference between the number of cumulative early life 
events across the four affective symptom profiles, F(3) = .413,  p = .743; Table 5.5) 
In addition, the association analyses were run using a sub-sample (n = 4302) 
excluding those who died by age 69 (n = 672) (see supplementary Table 5.5). Results 
revealed that for the profile of symptoms in adolescence only, no early life predictors 
were identified. For the profile of symptoms in adulthood only, two early life 
predictors –family size and childhood chronic physical illness– were identified. 
Those who grew up in a family with 4 or more children were 1.33 times more likely 
to develop adult symptoms only compared to those who grew up in a family with 3 
or fewer children (b =.28, Wald χ² = 6.26, p = .012); and those who experienced 
childhood chronic illness were 1.36 times more likely to develop adolescent 
symptoms only compared to those who did not experience childhood chronic illness 
(b =.31, Wald χ² = 6.19, p = .013). For the profile of symptoms in adolescence and 
adulthood, no early life predictors were identified. 
 
Table 5.5. A cumulative ACE score across four life course profiles of affective 
symptoms: means and standard deviations (SD)  
 
















N 3315  259 757 643 4974 
Mean  
(SD) 





The present study derived latent profiles of affective symptoms from 
adolescence (age 13) through to older adulthood (age 69) using assessments at seven 
time points (i.e., at ages 13, 15, 36, 43, 53, 60-64 and 69). Four distinct trajectories of 
affective symptoms were identified. The first and largest group indicated those who 
had no symptoms across the life course. The second group indicated those who had 
symptoms in adolescence only. The third group consisted of those who had 
symptoms in adulthood only. The fourth group consisted of those who had symptoms 
in both adolescence and mid adulthood. Notably, affective symptoms declined 
markedly after age 64, with almost all participants converge to low level of affective 
symptoms in late adulthood. 
These findings are consistent with prior evidence that found that affective 
symptoms are heterogeneous over the life course. For example, Musliner, Munk-
Olsen, Eaton and Zandi (2016) conducted a systematic review of studies 
investigating longitudinal trajectories of depressive symptoms. In line with the 
present study, most studies included in the review (k = 25) identified either three or 
four distinct trajectories that varied in terms of severity and stability across of 
maximum period of 23 years (Musliner et al., 2016). The present study adds to the 
existing research by identifying four different trajectories of affective symptoms 
from early period of life (age 13) through late adulthood (age 69), with the longest 
period of follow-up (>50 years) to date. 
Interestingly, our findings differ from the previous study using NSHD data 
(Colman et al. 2007) that also utilised latent class analysis approach to affective 
symptoms measured at five time-points (at ages 13, 15, 36, 43, and 53). In this study, 




Interestingly, Colman et al. (2007) identified a profile with repeated moderate 
symptoms across the life course (33.6% of participants). Of note, in the present 
study, we did not identify a profile with repeated affective symptoms across all seven 
time points. On the contrary, we showed that symptoms decrease for all the 
participants after age 60-64. Similarly to our finding, another study that focused on 
adult affective symptoms from age 19-20 across three decades of life (Paksarian et 
al., 2016) demonstrated that persistent affective symptoms across the life course are 
not common.  
Nevertheless, some consistencies were observed between the patterns of 
symptom profiles identified in the present study based on seven time points (across 
the period from age 13 through 69) and in the previous study by Colman et al. (2007) 
based on measures at five time-points (from age 13 through age 53). First, both 
studies showed that the profile with no affective symptoms had the largest number of 
people. Second, both studies identified the profile with adolescent symptoms only 
and the profile with adult symptoms only. Third, although a profile with repeated 
symptoms (across all seven time-points) was not revealed in the present study, a 
profile with persistent symptoms from adolescence through to mid adulthood was 
found which is consistent with the findings by Colman et al. (2007). These 
differences between the two studies are largely due to the observed decline of 
affective symptoms after age 60-64. The convergence of most participants of NSHD 
to low levels of affective symptomatology resulted in less life course heterogeneity 
for the surviving sample at age 69 compared to the heterogeneity at age 53 which 
was reflected in the fewer - compared to the study by Colman et al. (2007) - latent 
groups that were needed to fully captured heterogeneity up to age 69. Considering 




(results available from corresponding author upon request), the discrepancy in the 
number of profiles between the two studies implies that life course stage specific 
longitudinal typologies are needed to appropriately capture heterogeneity in affective 
symptomatology over time. 
The present study extended the previous work by exploring a wide range of 
early life risk factors, across six different domains, and the accumulation of these 
factors, for associations with identified life course profiles of affective symptoms. 
These domains were family instability, family socio-economic status, parental age, 
childrearing environment and parenting, parental health and child’s health. Across 
these domains, twenty-four early life predictors were investigated in total. No 
associations between cumulative early life factors and life course profiles of affective 
symptoms were found. Moreover, only four early life risk factors: childhood chronic 
illness, residential overcrowding, and mothers and father perceived ill health, were 
associated with different life course profiles of affective symptoms. These findings 
are consistent with previous evidence that shows childhood chronic illness, 
residential overcrowding and parental ill health to be associated with poor mental 
health and wellbeing outcomes (Evans et al., 2003; Secinti et al., 2017; Stafford et 
al., 2015). Of note, the effect sizes for early life predictors identified as significant in 
the present study were relatively small. However, as anxiety and depression have 
high population prevalence, we argue that these results have high public health 
importance. Moreover, drawing on previous literature, we acknowledge that a 
number of previously identified early life risk factors for anxiety and depression 
(Clark et al., 2010) were not significantly associated with life course profiles of 
affective symptoms in the present study. Specifically, early life risk factors, such as 




2008) and parental psychopathology (Wickramaratne & Weissman, 1998), have been 
extensively examined in this context. However, the majority of these studies rely on 
retrospective reports of early life events, which may be subject to recall bias. As 
such, not many studies have investigated associations between prospectively 
collected early life predictors and life course profiles of affective symptoms. 
Moreover, the majority of these studies investigated mental health outcomes at a 
single time point, and therefore the results may not be comparable when considering 
life course trajectories of affective symptoms.  
The present study has a number of strengths and limitations. First, 
prospectively collected data on affective symptoms at seven time points from a 
nationally representative sample of British population born in 1946 were utilized in 
the present study. Another notable strength of the study was the length of follow 
(>50 years) up to age 69 years. These two unique attributes of the study allowed for 
the first time to model life course trajectories of affective symptoms from 
adolescence through late adulthood. Another strength of the present study was a wide 
range of prospectively measured early life risk factors used to predict different 
symptom trajectories. 
In order to identify homogeneous sub-populations with varying trajectory 
parameters, a group-based trajectory modelling was employed. As this method of 
analysis predicts posterior probability of being assigned to a certain ‘class’, all the 
data available at each time point was included in the analysis. This approach 
minimised the amount of missing data when estimating the latent classes. However, 
one limitation of latent class analysis is that the outcomes (i.e. the latent classes) are 
approximations of symptom patterns, and do not represent actual data points. 




can be used to infer a valid representation symptom patterns in the population. Due 
to the different measures used at each time point, the trajectories could not be 
compared with repeated measures modelling of the data.  
In conclusion, this study identified four life course profiles of affective 
symptoms: 1) absence of symptoms (66.6% of the sample); 2) adolescent symptoms 
with good adult outcome (15.2%); 3) adult symptoms only (with no symptoms in 
adolescence and late life) (12.9%); 4) symptoms in adolescence and mid adulthood 
(5.2%). Of note, the life course profiles indicate that affective symptom trajectories 
converge to low symptom levels at ages 64 and 69 years. Among the 24 early life 
risk factors tested, only four were significantly associated with affective symptoms 
profiles: childhood chronic illness was associated with adult symptoms only; 
whereas growing up in an overcrowded house and parental poor perceived health 
were associated with symptoms in adolescence and adulthood. However, no 
associations were found for twenty of the early life predictors. These findings 
demonstrate that people differ in terms of their life course symptoms of anxiety and 
depression, and that these differences are not largely influenced by early life risk 
factors. Understanding the role of risk factors that influence the development of 
heterogeneous affective symptom trajectories may help professionals to establish 
appropriate times for intervention and builds upon our knowledge of why symptoms 










Affective disorders are highly prevalent over the life course and can impact 
cognitive and physical health, social functioning and personal relationships. It has 
been recognised that affective disorders are heterogeneous and change over time 
(Mars et al., 2015; Musliner et al., 2016; Paksarian et al., 2016). A growing body of 
evidence suggests that specific adverse childhood experiences (ACEs), including 
both socio-economic and psychosocial adversities, as well as their accumulation, 
have a long-term impact on affective symptoms (Evans et al., 2003; Secinti et al., 
2017; Stafford et al., 2015). The overarching aim of this thesis was to examine 
effects of a wide range of single ACEs and their accumulation on affective symptoms 
across the life course. The thesis consists of four studies which together address this 
overarching aim. The main objective of this chapter is to synthesise and summarise 
the evidence from each study, discuss their key findings and implications, before 
acknowledging the strengths and limitations of the research area in general, along 
with providing some suggestions for future research.   
6.1. Summary of findings 
In Study 1, a systematic literature review and meta-analysis of prospective 
studies that investigate associations between single family-related ACEs: parental 
divorce, parental psychopathology, childhood maltreatment, sexual abuse and family 
conflict, and cumulative family-related ACEs, and adult affective symptoms was 
conducted. Through synthesising effect sizes from 42 eligible studies using a 
multilevel meta-analysis, it was revealed that all single types of ACEs were 
associated with an increased risk of affective symptoms in adulthood. Notably, the 
strengths of association were observed to vary across different types of ACEs, 
however differences between effect sizes were not statistically significant. These 




and adolescence, and that this risk may vary depending on the type and number of 
ACEs. The findings of the systematic review and meta-analysis also highlight key 
gaps in the current literature. Firstly, most of the prospective studies identified focus 
on the association between single types of ACEs and affective symptoms in 
adulthood. Only five prospective studies investigated the effects of cumulative 
ACEs, and through synthesising the effect sizes from these studies, it was 
demonstrated that accumulation of ACEs was one of the strongest predictors of adult 
affective symptoms.  
In order to illuminate these findings further, in Study 2, a review of recent 
advances of cross-sectional, case-control and prospective studies investigating the 
association between cumulative ACEs and affective disorders in adulthood was 
conducted. Across 32 eligible studies identified, 24 studies found a linear association 
between the number of ACEs and adult depression, eight studies identified a linear 
association between the number of ACEs and adult anxiety, and three studies tested 
and identified a linear association between the number of ACEs and adult 
unspecified affective symptoms. This shows strong evidence for a linear association 
between cumulative ACEs and affective disorders in adulthood.  However, it was 
noted that a range of different assessments of ACEs and adult affective symptoms 
were used in past studies, with the majority of these studies focusing on a single time 
point in adulthood (predominantly in young adulthood), therefore it remained unclear 
whether the associations between cumulative ACEs and affective disorders may 
differ across the life course, particularly whether the association weakens or 
strengthens with age.  
Study 3 addressed this gap by investigating the effects of cumulative ACEs 




cohort. In total, 24 family-related ACEs across six domains: family instability, 
family socio-economic status, parental age, childrearing environment and parenting, 
parental health and child’s health) were summed to create a cumulative ACE score. 
Associations between a cumulative ACE score and an affective symptoms score, and 
severity: no symptoms, mild symptoms, moderate symptoms, and severe symptoms, 
were investigated from childhood through late adulthood (i.e., at ages 13, 15, 36, 43, 
53, 60-64 and 69). Findings showed that a higher cumulative ACE score was 
associated with a higher score of affective symptoms and the risk of severe affective 
symptoms in late adulthood (ages 60-64 and 69), but not at earlier ages. These 
findings indicate that the risk of affective symptoms in those who experienced 
multiple ACEs persists beyond childhood and adolescence, and may be more 
pronounced in late adulthood. In line with the previous research, the observed 
associations in late adulthood were linear indicating that as ACEs accumulate the 
level of affective symptoms increases.  
Study 4 applied a life course approach to affective symptoms in order to 
capture how symptoms changed over time and whether early life risk factors 
influenced these changes. This study utilised the wealth of data on affective symptoms 
available at the British 1946 birth cohort in order to model life course profiles of 
affective symptoms (from age 13 through age 69) and to investigate their associations 
with 24 ACEs and a cumulative ACE score. Four life course profiles of affective 
symptoms were identified with latent class analysis: no symptoms, adolescent 
symptoms only, adult symptoms only, and adolescent and adult symptoms. 
Association analyses revealed only four associations with identified life course 
profiles of affective symptoms. Specifically, the presence of chronic childhood illness 




perceived health and living in an overcrowded house were associated with the profile 
with both adolescent and adult symptoms. Sex differences were not found to 
significantly moderate any of the associations. This finding is consistent with previous 
studies, using the NSHD that did not find sex differences when testing associations 
between ACEs and life course affective symptoms (Caleyachetty et al., 2017; Colman, 
Ploubidis, et al., 2007). No associations between a cumulative ACE score and life 
course profiles of affective symptoms were found. These findings demonstrate that 
affective symptoms are heterogeneous across the lifespan, and that differences in life 
course trajectories of affective symptoms are unlikely to be explained by early life 
factors.  
6.2. Strengths and limitations 
A key strength of the present thesis is the prospective longitudinal nature of 
the data reviewed (Studies 1 and 2) and utilised (Studies 3 and 4). As revealed by 
Studies 1 and 2, very few previous studies have used longitudinal data in order to 
investigate the effects of cumulative ACEs on affective symptoms in adulthood, with 
the majority of studies relying on retrospective recall of ACEs (Chapman et al., 
2004; Felitti et al., 1998; Green, 2010; Kessler et al., 2010). One important limitation 
of cross-sectional studies is that these studies cannot give rise to the temporal 
relationship between ACEs and affective symptoms, thus limiting potential 
inferences about causality. Moreover, the validity of retrospective self-reported recall 
has been widely criticised, as individuals with affective symptoms may be more, or 
less, likely to report previous adverse events (Williams & Scott, 2009). This is 
problematic as it has previously been found that the memory of an ACE, rather than 
the ACE itself, can be differentially associated with affective symptoms in adulthood 




between ACEs and adult outcomes have been found to be stronger when 
retrospective measures, compared to prospective measures, were used (Reuben et al., 
2016). It is suggested that observed differences between retrospective and 
prospective reports of ACEs can be due to potential bias from those with affective 
symptoms when reporting ACEs (Bernet & Stein, 1999; Hardt & Rutter, 2004).  
Another strength of the present thesis is the focus on the role of multiple 
ACEs and their accumulation on affective symptoms over the life course. Previous 
strengths of this approach have been outlined in the Introduction (Horan & Widom, 
2014a). Briefly, examining cumulative risk through summing the number of ACEs 
acknowledges that childhood adversities tend to accumulate and increases statistical 
power where some ACEs are rarely reported or experienced. Furthermore, 
formulating a composite metric of cumulative ACEs may also reduce measurement 
error (Evans, 2003; Flouri et al., 2010). 
Moffitt et al. (2010) outlies two ways in which prospective longitudinal data 
on mental health offer an advantage over official records and cross-sectional survey 
data. Firstly, birth cohort population based data capture individuals who are 
experiencing mental health symptoms but are not using mental health services; 
secondly, prospectively collected data does not rely on prevalence rates using 
retrospective reports.  As discussed in detail in the Introduction and Chapter 5, birth 
cohort data are also particularly valuable as they can be utilized to investigate the life 
course profiles of affective disorders that differ in the onset, severity and persistence 
of the symptoms. 
Another specific strength of this thesis is the exceptional length of the follow-
up period: data on affective symptoms utilised in Studies 3 and 4 were available from 




group-based latent variable modelling used (i.e. latent class analysis) allowed the 
identification of homogeneous sub-groups with varying trajectories of life course 
affective symptoms. Latent class analysis predicts posterior probability of being 
assigned to a certain ‘class’, allowing all the data, available at each time point, to be 
included in the analysis. This approach to modelling symptom trajectories can be 
particularly beneficial when using birth cohort data as it minimises the amount of 
missing data when estimating the latent classes. 
However, there are a number of limitations of the present research that need 
to be acknowledged. First, a cumulative ACE score that has been widely used in 
previous research reviewed in Study 2, as well as in Studies 3 and 4, of the present 
thesis is based on the number of ACEs experienced rather than the severity or type of 
ACEs. Notably, this approach fails to distinguish between distinct types of adverse 
experiences, implicitly assuming that different ACEs influence development of 
affective disorders through the same underlying mechanisms. Previous shortcomings 
of this approach have been noted including the loss of information on risk intensity 
for each ACE (Evans et al., 2013). Moreover, a recent study has shown differences in 
effect sizes between acute (e.g., parental divorce, separation from parents) and 
chronic stressors (e.g., socio-economic adversity) (Colman et al., 2014). As the 
cumulative ACE score used in this thesis included both acute (i.e., parental death) 
and chronic (i.e., childhood chronic illness) ACEs, findings should be taken 
tentatively as the respective impact of specific ACEs on the outcome could have 
been under or overestimated. In future, it is suggested that weighting each ACE 
based on pre-determined effect sizes could improve the accuracy of results (Roy & 




Moreover, as shown in Study 1, childhood abuse was the strongest risk factor 
for adult affective disorders. However, child abuse was not measured in the British 
1946 birth cohort, and therefore was not included as an early life risk factor in 
Studies 3 and 4. Therefore, it is suggested that the cumulative ACE score derived in 
the thesis might not capture the breath of childhood adversity experienced, and thus 
associations between ACEs and subsequent affective symptoms may have been 
underestimated.  
Furthermore some of the early life factors or predictors available in the 
NSHD and utilised for studies 3 and 4 differed from those identified during the 
screening process for studies 1 and 2. For example, in studies 1 and 2 specific types 
of adverse childhood experiences, such as childhood maltreatment and parental 
death, were considered. Whereas in studies 3 and 4, less extreme types of early life 
experiences were investigated, including indicators of family socio-economic 
position (e.g. fathers’ social class; lack of home amenities) and indicators of 
childhood rearing and parenting environment (e.g.. mothers management and 
understanding; parents interest in child’s education). As a result of this discrepancy 
between early life factors or predictors presented in these chapters, different terms 
are used: early life factors or predictors are referred to as adverse childhood 
experiences in studies 1 and 2.  
Another important limitation that is unavoidable for the long-running studies 
such as British 1946 birth cohort is missing data. In order to deal with missing data in 
this thesis, a multiple imputation technique was used to impute missing data on each 
ACEs before computing the cumulative ACE score. However, multiple imputation is 
a data driven method which used the distribution of data, as well as information from 




A notable strength of using multiple imputation is that missing values are dealt with 
prior to the analysis (Schafer & Graham, 2002). This was beneficial as it allowed 
additional data (e.g., cognitive ability and education attainment) that were not used 
for the analysis, be included as auxiliary variables when imputing the missing values.  
Finally, potential limitations of the latent variable modelling used need also 
be acknowledged. First, the derived latent classes are approximations of symptom 
patterns, and do not represent actual data points. However, the classes derived can be 
viewed as evidence based approximations which can be used to infer a valid 
representation of symptom patterns in the population. Second, due to the different 
measures of affective symptoms collected at each time point in the NSHD, the 
trajectories could not be compared with repeated measures modelling of the data.   
The current thesis builds upon the evidence from existing prospective 
longitudinal studies. Through reviewing and synthesising effect sizes from these 
studies, single and cumulative ACEs were found to significantly predict affective 
symptoms in adulthood (see chapter 2). However, publication bias was identified 
when synthesising effects and results were no longer found to be significant when 
‘missing’ effect sizes were included in the analyses. Consequently, findings from 
Chapter 2 should be taken tentatively (as no effect may exist within the population). 
Moreover, this highlights the importance of using platforms such as the Open 
Science Framework (OSF) to encourage and increase the publication and 
dissemination of null findings.  
The majority of existing studies originated in developed countries such as the 
USA, the UK, and New Zealand. Of note, the patterns of associations may be 




British population born in 1946, and the results may not be generalised to the 
contemporary British population of the same age.  
6.3. Plausible mechanisms 
This thesis adds to the growing body of evidence on the long term association 
between single and cumulative ACEs on affective problems across the life course. 
This research is extremely useful in identifying individuals who may have an 
increased vulnerability to developing maladaptive outcomes and generating 
preventative methods. However, one important acknowledgment is that the findings 
of this thesis do not imply causality. One reason for this is that most studies have not 
rigorously ruled out plausible confounding factors which could be completing 
explanations for the statistical associations found  (D’Onofrio et al., 2014; Lahey, 
D’Onofrio, & Waldman, 2009). For example, epidemiological studies may 
overestimate the magnitude of the effect because genetic factors may account for part 
of the association. In order to combat this, some researchers suggest that quazi-
experimental designs should be used as they rely on design features rather than 
relying on statistical controls (D’Onofrio et al., 2014). Secondly, association studies 
do not explain the underlying mechanisms through which risk factors influence the 
likelihood of an outcome. Respectively, researchers who are interested in these 
processes tend to investigate risk mechanisms, which describe the intervening paths 
that link the risk factor to the outcome of interest.  
Mechanisms of action that may mediate the impact of ACEs on the presence, 
severity and chronicity of affective disorders need to be addressed.  
Multiple plausible mechanisms underlying the link between ACEs and 
affective symptoms have been proposed. A recent review of the studies in this field 




endocrine, and immune systems, resulting in impaired cognitive, social, and 
emotional functioning and increased allostatic load (Danese & McEwen, 2012b).  
Previously, the concept of allostatic load has been introduced as a 
comprehensive neurobiological model of the effects of stress (McEwen, 2000). 
Allostatic load is based on the idea of allostasis, the viewpoint that multiple 
physiological regulatory systems are constantly adjusting to the demands of the 
environment in order to activate specific adaptive responses. Over time, the process 
of ongoing adaptation can lead to alterations in physiological systems (namely the 
nervous, the endocrine, and the immune systems), which may cause them to lose 
their ability to function efficiently and effectively in the face of persistent needs to 
adapt. The concept of allostatic load refers to physiological dysregulation in multiple 
biological systems, as the cumulative toll that the body pays for adaptation efforts. 
Thus, allostatic load represents a higher order construct of collected dysregulations 
across the major biological regulatory systems (Taylor, Way, & Seeman, 2011; 
Lupien et al., 2006) that have been found to lead to the development of affective 
disorders (Danese & McEwen, 2012b; Evans, 2003).  
One of the important direct mechanisms that can contribute to allostatic load 
and the development of affective disorders is dysregulation of the hypothalamic-
pituitary-adrenocortical (HPA) axis. Specifically, the HPA axis mediates changes in 
hippocampal architecture, neuroendocrine-induced alterations in lipid metabolism, 
hemodynamics, and translocation of immune cells are among the hypothesised 
underlying mechanisms causing such shifts in bodily efficiency for coping with 
stressors (McEwen, 2000). More recently, evidence has shown that ACEs are linked 
to differences in biological risk profiles (Koss & Gunnar, 2017). For example, there 




the HPA axis (Lupien, King, Meaney, & Mcewen, 2000). Moreover, there is 
evidence that children as young as 10–13 years show increased activation of major 
stress response systems in response to chronic stress in childhood (Evans & English, 
2002). 
These recent findings are consistent with the earlier theories which attempted 
to explain how risk factors can lead to an increase in vulnerability to affective 
disorders. Diathesis-stress theory (Monroe & Simons, 1991) posits that not all 
individuals are equally susceptible to negative influences of environmental stressors. 
Specifically, it suggests that genetic factors serve as vulnerability factors through 
predisposing individuals who are experiencing one or more stressful life events (e.g., 
financial difficulties, family crises), to be more susceptible to the development of 
affective problems (Hammen et al., 2000; Hazel, Hammen, Brennan, & Najman, 
2008). For example, genetic variants implicated in regulating the HPA axis have 
been found to increase risk for psychopathology in the context of environmental risk 
(Velders et al., 2012). 
Another mechanism of action that attempts to explain the association between 
ACEs and later life affective problems is termed the ‘kindling’ effects (and 
sometimes referred to as stress sensitisation and stress amplification theories). This 
theory posits that ACEs increase vulnerability to the influence of stressors which 
occur later in the life course (Rudolph & Flynn, 2011; Rutter, Kim-Cohen, & 
Maughan, 2006). Evidence for this theory is demonstrated through findings which 
show that the effect of ACEs are mediated by stressful life events throughout 
adulthood.  
However, it should be noted that not everyone who faces early adversity will 




resilience (Rutter, 2003, 2007). The concepts of vulnerability and resilience are 
interrelated, and it has been a focus of recent research to identify some protective 
factors and mechanisms that can improve the outcomes for those children and 
adolescents who are at particular high risk for persistent negative outcomes.  For 
example, a number of factors that can protect versus negative effects of maternal 
depression in adolescents have been identified, including perceived parental care, 
adolescent peer relationships (Collishaw et al, 2017). This line of research can be 
expanded in future to identify protective factors beyond childhood and adolescence 
that can be targeted to promote better mental health outcomes in adults with ACEs.     
6.4. Potential implications  
Understanding the role of early life risk factors in the development of 
affective disorders allows professionals to establish appropriate times for 
intervention and builds upon our knowledge of why affective symptoms develop, 
persist and diminish over time. The findings from this thesis add to the growing body 
of literature with a focus on the association between ACEs and affective problems 
across the life course.  
Based on the accumulating evidence, it has already been proposed that, in 
order to prevent mental health problems, early intervention strategies should focus on 
the detection of, and reduction in exposure to ACEs and on building resilience in 
children and adolescents who experience adversities and trauma (Department of 
Health, 2009). However, there has been little effort in finding ways of helping adults 
who experienced various ACEs.  
For example, the prevalence of different ACEs in users of mental health 
services, such as a primary care Improving Access to Psychological Therapies 




very few studies have tested for associations of ACEs with the outcomes of and 
engagement with psychological treatments for depression and/or anxiety (Nanni et 
al., 2012). And limited conclusions can be drawn from the existing studies because 
of their small sample sizes and lack of control for factors that are important for 
adversity-driven outcomes, (e.g., types of adversities, their co-occurrence, and other 
potential confounders in childhood and adulthood). 
Consistent with previous evidence for associations between single types of 
ACEs and subsequent affective symptoms, findings from Chapter 2 indicate that 
specific single types of ACEs are associated with adult affective symptoms. 
Specifically, subgroup analyses revealed that all specific single ACEs were 
positively associated with adulthood affective symptoms with pooled effect sizes 
ranging from small to medium. Notably, sexual abuse, was the highest risk factor for 
affective symptoms in adulthood. However and of note, effect size differences for 
ACE types were found to be not statistically significant. Moreover, it is known that 
multiple ACEs tend to co-occur, and that individuals with multiple ACEs can be at 
particular high risk of negative outcomes, including high risk of affective symptoms 
(Chapters 2 and 3). This observation has important implications for prevention and 
intervention strategies as it suggests that the amelioration of a single ACE might not 
benefit individuals’ exposed to multiple types of adversity. Identifying 
biopsychosocial processes that are disrupted by multiple ACEs can aid better 
intervention strategies to prevent the onset of problems or mitigate these problems in 
individuals who have experiences ACEs.  
However, as proposed recently, different forms of ACEs may need to be 
conceptualised differently, along distinct dimensions (threat versus deprivation), that 




crucial for later mental health (McLaughlin & Sheridan, 2016). Further empirical 
research using prospective longitudinal studies will be crucial in illuminating the 
effects of different types of ACEs on lifelong mental health and will aid the 
development of novel more effective preventive strategies and treatments for 
affective disorders in those with ACEs.   
6.5. General conclusion 
The present thesis addresses an important gap in the literature through 
investigating the long-term effects of single and cumulative ACEs on affective 
symptoms across the life course. Specifically, this thesis provides a comprehensive 
review of the existing evidence for the role of ACEs in adult affective symptoms 
(Studies 1 and 2). This thesis also extends the previous evidence by investigating 
associations between prospectively measured ACEs and affective symptoms from 
adolescence through late adulthood. Specifically, findings of Study 3 indicate that 
people who experience higher number of ACEs are at an increased risk of affective 
symptoms in late adulthood. These findings suggest that childhood adversity can 
have long lasting effects on affective disorders that may not be manifested until 
much later in life. As such, findings have the implications for older adults as this 
group may be particularly vulnerable and may benefit from specifically targeted 
preventive interventions. Interestingly, however, four distinct life course profiles of 
affective symptoms derived in Study 4 of this thesis provided little evidence to 
support the role of early life risk factors in these profiles. However, due to limitations 
of modelling approaches used in the present thesis, such as a summary score 
approach to accumulation of ACEs and latent class analysis to life course profiles of 
affective symptoms, further research is needed in order to elucidate the role of co-




Nevertheless, the research included in the thesis adds to the existing body of 
literature examining the role of adverse childhood experiences in affective disorders, 
by investigating the effects of a wide range of prospectively collected ACEs on 
affective symptoms measured at multiple time points across the extended follow-up 
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Appendix 2A. Inclusion and Exclusion Criteria  
 
Studies were eligible for inclusion if they met the following criteria: 
(a) An assessment of family-related adverse childhood experiences was 
implemented 
(b) Either a dichotomous or continuous measures of internalizing disorder was 
implemented. 
(c) The study reported on a single family-related adverse childhood experience. 
E.g. childhood maltreatment, parental loss, parental divorce / separation, 
parental illness or parental mental illness.  
(d) The study reported on multiple adverse childhood experiences  
Exclusion criteria  
Studies were excluded from the analysis if the met any of the following criteria: 
(a) An adverse childhood experience assessment was not conducted  
(b) A link between adverse childhood experience and internalizing disorder / 
symptoms is not apparent. 
(c) Only 1 ACE (Unless that ACE is a search term specified)  
(d) Only pre-natal adverse childhood experience was measured.  
(e) No empirical or peer reviewed data is reported  
(f) Case-report design  
(g) There is no valid control group  
(h) Outcomes aren’t a valid measure of internalizing disorders (e.g. drug abuse, 
crime);  
(i) The sample was <18 years old when assessed for internalizing disorders / 
symptoms  
(j) There is only one outcome measure of bipolar disorder  
(k) Exposure to adverse childhood experience took place after the age of 18  
(l) Inappropriate analysis 




Appendix 2B. STROBE Checklist 
 Item 
No Recommendation 
Title and abstract 1 (a) Indicate the study’s design with a commonly used term 
in the title or the abstract 
(b) Provide in the abstract an informative and balanced 
summary of what was done and what was found 
Introduction 
Background/rationale 2 Explain the scientific background and rationale for the 
investigation being reported 
Objectives 3 State specific objectives, including any pre specified 
hypotheses 
Methods 
Study design 4 Present key elements of study design early in the paper 
Setting 5 Describe the setting, locations, and relevant dates, 
including periods of recruitment, exposure, follow-up, and 
data collection 
Participants 6 (a) Cohort study—Give the eligibility criteria, and the 
sources and methods of selection of participants. Describe 
methods of follow-up 
Case-control study—Give the eligibility criteria, and the 
sources and methods of case ascertainment and control 
selection. Give the rationale for the choice of cases and 
controls 
Cross-sectional study—Give the eligibility criteria, and the 
sources and methods of selection of participants 
(b) Cohort study—For matched studies, give matching 
criteria and number of exposed and unexposed 
Case-control study—For matched studies, give matching 
criteria and the number of controls per case 
Variables 7 Clearly define all outcomes, exposures, predictors, 
potential confounders, and effect modifiers. Give 
diagnostic criteria, if applicable 
Data sources/ 
measurement 
8*  For each variable of interest, give sources of data and 
details of methods of assessment (measurement). Describe 
comparability of assessment methods if there is more than 
one group 
Bias 9 Describe any efforts to address potential sources of bias 
Study size 10 Explain how the study size was arrived at 
Quantitative variables 11 Explain how quantitative variables were handled in the 
analyses. If applicable, describe which groupings were 
chosen and why 
Statistical methods 12 (a) Describe all statistical methods, including those used to 




(b) Describe any methods used to examine subgroups and 
interactions 
(c) Explain how missing data were addressed 
(d) Cohort study—If applicable, explain how loss to 
follow-up was addressed 
Case-control study—If applicable, explain how matching 
of cases and controls was addressed 
Cross-sectional study—If applicable, describe analytical 
methods taking account of sampling strategy 
(e) Describe any sensitivity analyses 
Results 
Participants 13* (a) Report numbers of individuals at each stage of study—eg 
numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and analysed 
(b) Give reasons for non-participation at each stage 
(c) Consider use of a flow diagram 
Descriptive data 14* (a) Give characteristics of study participants (eg demographic, 
clinical, social) and information on exposures and potential 
confounders 
(b) Indicate number of participants with missing data for each 
variable of interest 
(c) Cohort study—Summarise follow-up time (eg, average and total 
amount) 
Outcome data 15* Cohort study—Report numbers of outcome events or summary 
measures over time 
Case-control study—Report numbers in each exposure category, or 
summary measures of exposure 
Cross-sectional study—Report numbers of outcome events or 
summary measures 
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-




interval). Make clear which confounders were adjusted for and why 
they were included 
(b) Report category boundaries when continuous variables were 
categorized 
(c) If relevant, consider translating estimates of relative risk into 
absolute risk for a meaningful time period 
Other analyses 17 Report other analyses done—eg analyses of subgroups and 
interactions, and sensitivity analyses 
Discussion 
Key results 18 Summarise key results with reference to study objectives 
Limitations 19 Discuss limitations of the study, taking into account sources of 
potential bias or imprecision. Discuss both direction and magnitude 
of any potential bias 
Interpretation 20 Give a cautious overall interpretation of results considering 
objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence 
Generalisability 21 Discuss the generalisability (external validity) of the study results 
Other information 
Funding 22 Give the source of funding and the role of the funders for the 
present study and, if applicable, for the original study on which the 




Appendix 2C. Authors contacted 
 
Reason for contact  
 
Authors responses  Data retrieved 
Unpublished data from 
recognised experts in the 
field, of papers included in 
the analysis 
 
5 contacted:  
 
2 responders  
3 non-responders 
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Appendix 4A. Count and percentage of survey member in original and imputed variable  
Adversity 
Category 
Adversity Type Comparison 







Parental Divorce (by age 15) no divorce 4246 (93.4) 4688 (87.4) 
divorce 300 (6.6) 674 (12.6) 
Death of any parent (by age 15) no death 4516 (93.4) 4983 (92.9) 
death 321 (6.6) 379 (7.1) 
Break with Mother (before 15 
years) 
no  5072 (94.6) 5072 (94.6) 
yes 289 (5.4) 289 (5.4) 
Residential Moves 0-2 moves  3720 (69.4) 4472 (83.4) 






> primary 1808 (42.2) 2273 (42.4) 
primary only 2477 (57.8) 3089 (57.6) 
Mothers Education > primary 1582 (29.5) 1973 (36.8) 
primary only  2759 (51.5) 3389 (63.2) 
Lack of home amenities 3 or less 2974 (82.9) 4562 (85.1) 
>3 615 (11.5) 800 (14.9) 
Crowding  <3 per room 4491 (83.8) 5178 (96.6) 
3 or more per room 162 (3) 184 (3.4) 
Fathers social class non-manual  1926 (41.2) 2198 (41) 
Manual 2747 (51.2) 3164 (59) 
Parents Age Teen Father  20+ years 4156 (99.5) 5303 (98.9) 




Teen Mother  20+ years 4101 (97.9) 5215 (97.3) 
<20 years 86 (2.1) 147 (2.7) 
Mid aged father  40 years or less 3744 (89.6) 4725 (88.1) 
>40 year 434 (10.4) 637 (11.9) 
Mid aged mother 40 years or less 4059 (96.9) 5147 (96) 





Breastfeeding  Yes 3651 (76.3) 4101 (76.5) 
No 1261 (23.5) 1261 (23.5) 
Mothers management and 
understanding 
Among the best  2157 (48.3) 2579 (48.1) 
Average/Among 
the worse 
2307 (51.7) 2783 (51.9) 
Parents interest in child 
education 
Average or high 
interest in primary 
and/or secondary 
education 
2624 (83) 4250 (79.2) 
Low interest in 
both primary and 
secondary 
education 
537 (17) 1112 (20.8) 
Cleanliness of child (1950) Average / among 
the most clean 
2833 (61.7) 3280 (61.2) 
Among the least 
clean 
  1762 (38.3) 2082 (38.8) 
Cleanliness of house (1950) Among the most 
clean 
1121 (59.40) 146 (57) 
Average / Among 
the least clean 
766 (40.60) 110 (43) 
Clothes repair (1950) Satisfactory state 
of repair 





state of repair 
90 (1.9) 105 (2) 
Shoes repair (1950) Satisfactory size 
and type 
4492 (83.8) 5218 (97.3) 
Unsatisfactory size 
and type 
115 (2.5) 144 (2.7) 
Fathers perceived health Excellent  3104 (80) 4282 (79.9) 
Average / poor 776 (20) 1080 (20.1) 
Mother perceived health Excellent  3072 (76.5) 4104  (76.5) 
Average / poor 944 (23.5) 1258 (23.5) 
Parents 
Health 
Maternal neuroticism no 3917 (97.3) 5227 (97.5) 
yes 110 (2.1) 135 (2.5) 
Childhood 
Health 
Birth Weight >2500 5010 (94) 5041 (94) 
2500 or less 317 (6) 321 (6) 
Chronic Illness (before age 15) no (or after 15 
years) 
4333 (80.8) 4333 (80.8) 























DIV15 1961 Parents’ divorce by age 15y 
0 = no 
1 = yes 
none 816 Binary 
“logreg” 
Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 
at age 8 and cognition at age 11.  




1961 Death of any parent between 0-
15 years 
0 = no 
1 = yes 
none 525 Binary 
“logreg” 
Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 
at age 8 and cognition at age 11. 
3. Break with 
Mother  
DABNR 1961 Age at break with mother  
 0 = no or after 15 
1 = before 15 





1961 Label: How many times SM had 
moved within G.B. from 1946-
1961. See Note TOTMOV48. 
0 = None. 
See note to 
TOTMOV
48 





Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 




Family SES 5. Fathers 
Education 
fed 1946 1 = Primary only 
2 = Primary & no diploma 
3 = Primary & no diploma 
4 = Primary & Professional 
degree, diploma 
5 = Secondary only 
6 = Secondary & no diploma 
7 = Secondary & tech/course 
diploma 









med 1946 1 = Primary only 
2 = Primary & no diploma 
3 = Primary & no diploma 
4 = Primary & Professional 
degree, diploma 
5 = Secondary only 
6 = Secondary & no diploma 
7 = Secondary & tech/course 
diploma 







7. Lack of 
home 
amenities 
AML215 1948-1961 Continuous variable of lack of 
home amenities between the 
ages of 2 and 15.   
none 1773 Numerical 
“norm” 
Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 
at age 8 and cognition at age 11. 
8. Crowding  crow50 1950 1 = 1/2 person per room 
2 = 1 person per room 
3 = 1 1/2 person per room 
4 = 2 persons per room 







Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education and 




6 = 3 persons per room 
7 = 3 1/2 persons per room 




chsc 1946 1 =  professional etc 
2 = intermediate 
3 = skilled(Non-Manual) 
4 = skilled(Manual) 
5 = partly skilled 







10. Family Size FAM61 1961 Number of children in family 
when this child was 15 = 








Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 
at age 8 and cognition at age 11. 
Parental age 11. Fathers age 
at birth 
PAB46 1946 Father's age at birth of survey 
child.  Actual age in years coded  








12. Mothers age 
at birth 













BRE 1946 0 = Never breast fed 
1 = Stopped 1st month 
2 = Stopped 2nd month 
3 = Stopped 3rd month 
4 = Stopped 4th month 
5 = Stopped 5-7 months 
6 = Stopped 8-10 months 
















man50 1950 Mother's management and 
understanding of child 
compared with others in H.V. 
(Health Visitor) care 1950 (not 
cleanliness of child or home) 
1 = average 
2 = among the best 
3 = among the worse  
-9899 = no 
answer 
-9799 = 19 
cases no 
label 
898 categorical Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education and 





PARPS 1961 Parents' interest - primary and 
secondary 
 1 = High interest Secondary 
and Primary 
2 = High interest Secondary and 
medium interest Primary 
3 = High interest Secondary and 
low interest Primary 
4 = Average interest Secondary 
and high interest Primary 
5 = Average interest Secondary 
and medium interest Primary 
6 = Average interest Secondary 
and low interest Primary 
7 = Low interest Secondary and 
high interest Primary 
8 = Low interest Secondary and 
medium interest Primary 
9 = Low interest Secondary and 










Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 




clc50 1950 Cleanliness of child 1950 
(Health Visitor's opinion) 
1 = Average, compared with 
others in Health Visitor's care 
2 = Among the most clean 
3 = Among the least clean 
-9899 = no 
answer 





Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education and 







clh50 1950 Cleanliness of house 1950 - 
Health Visitor's opinion 
1 = Average, compared with 
others in Health Visitor's care 
2 = Among the most clean 
3 = Among the least clean 
-9899 = no 
answer 





Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education and 
father’s occupational status, 
21. Clothes 
repair (1950) 
clo50 1950 Clothes repair 1950 (health 
visitor's opinion) 
1 = Satisfactory state of repair 
2 = Unsatisfactory state of 
repair 
-9899 = no 
answer 





Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education and 
father’s occupational status, 
22. Shoes repair 
(1950) 
sho50 1950 Child's shoes 1950 
1 = Satisfactory size and type 
2 = Unsatisfactory size and type 
-9899 = no 
answer 





Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education and 




FHS61 1961 Husband's health 1961 
0 = Excellent, Good 
1 = Excellent, Good but 
complaint/disability 
2 = Average 
3 = Average but 
complaint/disability 










Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 




MHS61 1961 Summary of mother's health 
1961 
0 = Excellent, Good 
1 = Excellent, Good but 
complaint/disability 
2 = Average 
3 = Average but 
complaint/disability 






1348 categorical  
"polyreg" 
Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 















MPI61 1961 Maudsley Personality Inventory 
(neuroticism scale only) 
completed by mother 
 










Birth weight, breastfeeding, 
paternal age, maternal age, fathers’ 
education, mothers’ education, 
father’s occupational status, 
crowding, mother’s management 
and understanding, cleanliness of 
child, cleanliness of house, clothes 
repair and shoes repair. Cognition 
at age 8 and cognition at age 11. 
26. Birth Weight MBWTU 1946 1946 Birth Weight in Metric 
units gms 






ILS 1961 Chronic illness before age 15y 
0 = no 
1 = yes’ 





Appendix 4C. Number of participants that had information on affective symptoms at each time point 
 
Age affective symptom 
measure was taken 
Ordinal affect symptom 
levels 
Males  n (% ) 
N = 2815 
Females  n (% ) 
N = 2547 
Total  n (% ) 
N = 5362 
13 No symptoms 981 (34.8) 877 (34.4) 1858 (34.7) 
Mild symptoms 465 (16.5) 445 (17.5) 910 (17) 
Moderate symptoms 292 (10.4) 259 (10.2) 551 (10.3) 
Severe symptoms 195 (6.9) 172 (6.8) 367 (6.8) 
Total Valid 1933 (68.7) 1753 (68.8) 3686 (68.7) 
Total Missing 882 (31.1) 794 (31.2) 1678 (31.3) 
15 No symptoms 1073 (38.1) 1013 (39.8) 2086 (38.9) 
Mild symptoms 389 (13.8) 342 (13.4) 731 (13.6) 
Moderate symptoms 300 (10.7) 266 (10.4) 566 (10.6) 
Severe symptoms 197 (7) 174 (6.8) 371 (6.9) 
Total Valid 1959 (69.6) 1795 (70.5) 3754 (70) 




36 No symptoms 898 (31.9) 784 (30.8) 1682 (31.4) 
Mild symptoms 414 (14.7) 399 (15.7) 813 (15.2) 
Moderate symptoms 261(9.3) 234 (9.2) 495 (9.2) 
Severe symptoms 180 (6.4) 152 (6) 332 (6.2) 
Total Valid 1753 (62.3) 1569 (61.6) 3322 (62) 
Total Missing  1062 (37.7) 978 (38.4) 2040 (38) 
43 No symptoms 857 (30.4) 766 (30.1) 1623 (30.3) 
Mild symptoms 414 (14.7) 397 (15.6) 811 (15.1) 
Moderate symptoms 262 (9.3) 226 (8.9) 488 (9.1) 
Severe symptoms 187 (6.6) 136 (5.3) 323 (6) 
Total Valid 1720 (61.1) 1525 (59.9) 3245 (60.5) 
Total Missing 1095 (38.9) 1022 (40.1) 2117 (39.5) 
53 No symptoms 798 (28.3) 720 (28.3) 1518 (28.3) 
Mild symptoms 365 (13) 319 (12.5) 684 (12.8) 
Moderate symptoms 237 (8.4) 203 (8) 440 (8.2) 




Total Valid 1557 (55.3) 1375 (54) 2932 (54.7) 
Total Missing 1258 (44.7) 1172 (46) 2430 (45.3) 
60-64 No symptoms 577 (20.5) 515 (20.2) 1092 (20.4) 
Mild symptoms 249 (8.8) 290 (11.4) 539 (10.1) 
Moderate symptoms 156 (5.5) 170 (6.7) 326 (6.1) 
Severe symptoms 61 (2.2) 154 (6) 215 (4) 
Total Valid 1043 (37.1) 1129 (44.3) 2172 (40.5) 
Total Missing 1772 (62.9) 1418 (55.7) 3190 (59.5) 
69 No symptoms 684 (24.3) 603 (23.7) 1287 (24) 
Mild symptoms 144 (5.1) 172 (6.8) 316 (5.9) 
Moderate symptoms 142 (5) 174 (6.8) 316 (5.9) 
Severe symptoms 70 (2.5) 141 (5.5) 211 (3.9) 
Total Valid 1040 (36.9) 1090 (42.8) 2130 (39.7) 






Appendix 4D. Correlations (unstandardized) for latent factor scores of affective symptoms.  
 13 15 36 43 53 60-64 69 
13 
 
1       
15 
 
.424*** 1      
36 
 
.060** .071*** 1     
43 
 
0.67** .083*** .333*** 1    
53 
 
0.51** .084*** .213*** .332*** 1   
60-64 
 
.026 .014 .035 .117*** .102*** 1  
69 
 




Appendix 4E. Complete case analysis (i.e. those who had information on affective symptoms available at every time point, n = 4788).  
  Model 3
  
adjusted for sex, cognition by age 8, education attainment by age 26, and social class by age 53 
OR (95% CI) 
 
Count (%) 







1.02 (.92; 1.12) 
 
83 (16.7) 






.95 (.86; 1.03) 
 
103 (20.7) 
1.02 (.92; 1.13) 
 
64 (12.9) 






.99 (.92; 1.08) 
 
133 (26.7) 
1.12 (1.01; 1.24). 
 
75 (15.1) 






1.02 (.94; 1.11) 
 
141 (28.3) 
1.02 (.92; 1.14) 
 
62 (12.4) 






.97 (.89; 1.06) 
 
113 (22.7) 
.98 (.89; 1.09) 
 
79 (15.9) 






1.01 (.93; 1.10) 
 
155 (27) 
1.01 (.90; 1.12) 
 
76 (13.2) 






1.00 (.90; 1.10) 
 
82 (14.3) 
1.01 (.91; 1.12) 
 
82 (14.3) 







Appendix 4F. Results of association analysis using multinomial logistic regression analysis for the quadratic relationship between ACEs 
and affective symptom severity at different ages (no depression is the control group). 
   Model 1b (unadjusted) 
OR (95% CI) 
Age Number of ACEs No symptoms (ref) Mild Symptoms Moderate symptoms Severe symptoms 
13 0-3 ACEs - 
 
1.01 (.83;1.23) 1.06 (.84; 1.35) 1.01 (.76; 1.33) 
4-6 ACEs (ref) - - - - 
7-20 ACEs   1.03 (.85;1.25) 
 
1.12 (.89; 1.40) 
 
1.09 (.83; 1.42) 
 
15 0-3 ACEs - .99 (.80; 1.21) 1.12 (.88; 1.41) .90 (.63; 1.31) 
4-6 ACEs (ref) - - - - 
7-20 ACEs   .90 (.74; 1.10) 1.11 (.89; 1.39) 1.07 (.82; 1.41) 
36 0-3 ACEs - 
 
1.00 (.81; 1.23) 1.13 (.88; 1.45) 
 
.98 (.75; 1.28) 
4-6 ACEs (ref) - - - - 




43 0-3 ACEs - 
 
1.02 (.83; 1.26) 
 
.89 (.68; 1.13) 
 
1.06 (.78; 1.42) 
4-6 ACEs (ref) - - - - 
7-20 ACEs   .96 (.78; 1.17) .90 (.71; 1.15) 1.05 (.79; 1.40) 
53 0-3 ACEs - 
 
1.02 (.81; 1.28) .94 (.72; 1.22) .90 (.66; 1.22) 
4-6 ACEs (ref) - - - - 
7-20 ACEs   1.17 (.94; 1.45) .98 (.76; 1.26) .84 (.62; 1.13) 
60-64 0-3 ACEs - .83 (.65; 1.06) .93 (.69; 1.24) .94 (.66;1.35) 
4-6 ACEs (ref) - - - - 
7-20 ACEs   1.16 (.90; 1.51) .97 (.71; 1.33) 1.44 (1.00; 2.07) 
69 0-3 ACEs - 
 
 
.88 (.66; 1.18) 1.01 (.76; 1.36) .91 (.63; 1.30) 
4-6 ACEs (ref) - - - - 
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69 excluded  
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Appendix 5Q.  Results of association analysis using multinomial logistic regression 
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Appendix 5H. Number of participants who have information on affective symptom trajectories and adversities  
Adversity 
Category  




































(by age 15) 
2432 584 492 140 171 391 4210 
Death of any 
parent  
(by age 15) 




2887 671 575 174 198 468 4973 
Residential 
Moves  
(by age 15) 






2294 535 449 151 164 400 3993 
Mothers 
education 
2331 546 453 149 164 407 4050 
Lack of home 
amenities 
1908 472 379 130 128 335 3352 







2502 587 494 160 175 436 4354 
Family Size 2237 537 445 153 156 405 3993 
Parents Age Teenage father 2243 523 432 146 153 402 3899 
Teenage mother 2248 523 432 144 153 399 3908 
Mid aged father  2243 523 432 146 153 402 3899 
Mid aged 
mother 









2399                                                                            
  
557 466 153     163 419 4157 
Paternal neglect 
(PBI) 
1529 335 310 126 113 385 2798 
Maternal 
neglect (PBI) 






1686 380 345 113 119 312 2955 
Cleanliness of 
child (1950) 






2450                                                                                588 465 158 165 413 4139 
Clothes repair 
(1950) 








perceived health  
2071 499 405 134 140 373 3622 
Mothers 
perceived health 
2152 511 414 144 148 381 3750 
Maternal 
neuroticism 
2163 510 414 145 146 382 3760 
Childhood 
Health 
Birth weight 2869                                                                                 669 567 174   196 467 4942 
Chronic Illness 
(before age 15) 




























































divorce 164(6.7) 36(6.2) 34(6.9) 12(8.6) 11(6.4) 26(6.6) 283(6.7) 
 
Death of any 
parent (by age 
15) 
no death 2423(93) 581(94.3) 486(94.2) 136(91.3) 166(93.3) 388(32.6) 4180(93.2)) 





no  2730(94.6) 635(94.6) 543(94.4) 163(93.7) 187(94.4) 443(94.7) 4701(94.5) 
yes 157(5.4) 36(5.4) 32(5.6) 11(6.3) 11(5.6) 25(5.3) 272(5.5) 
Residential 
Moves 
0 (ref) 605(24.9) 129(22.8) 109(10.6) 35(3.4) 47(4.6) 107(24.8) 1032(24.5) 
1 – 3 moves  1664(68.6) 401(70.7) 329(11.3) 114(73.1) 114(67.5) 295(68.4) 2917(69.1) 






> primary 555(24.2) 114 (21.3) 124(27.6) 39(25.8) 50(30.5) 107(26.8) 989(24.8) 
primary only   
1739(75.8) 
   421(78.7) 325(72.4)     112(74.2)              114(69.5) 293(73.3) 3004(75.2) 
      
Mothers 
Education 
> primary 444 (19) 111(20.3) 88(19.4) 34(22.8) 39(23.8) 106(26) 822(20.3) 





Lack of home 
amenities 
Lacks 0 or 1(ref) 1067(55.9) 256(54.2) 196(51.7) 74(56.9) 62(48.4) 201(62.7) 1865(55.6) 
Lacks 2 or 3 504(26.4) 134(28.4) 114(30.1) 33(25.4) 44(34.4) 87(26) 916(27.3) 
 
Lacks 4+ 337(17.7) 82(17.4) 69(18.2) 23(17.7) 22(17.2) 38(11.3) 571(17) 
Crowding  ½ - 1 person per 
room (ref) 
1364(56.1) 322 (55.5) 279(57.1) 90(55.2) 95(54.6) 255(58) 2435(56.2) 
1 – 2 ½ people per 
room 
1009(40.6) 236(40.7) 195(39.9) 65(39.9) 72(41.4) 171(38.9) 1748(40.4) 




non-manual  1032(41.2) 242(41.2) 199(40.3) 64(40) 70(40) 197(45.2) 1804(41.4) 
Manual 1470(58.8) 345(58.8) 295(59.7) 96(60) 105(60) 239(54.8) 2550(58.6) 
 
Family size 
0-3 children 1591(71.1) 372(69.3) 316(71) 107(69.9) 110(70.5) 290(71.6) 2786(70.8) 
4+ children 646(28.9) 165(30.7) 129(29) 46(30.1) 46(29.5) 115(28.4) 1147(29.2) 
Parents Age Teen Father  20+ years 2228(99.3) 522(99.8) 428(99.1) 146(100) 153(100) 401(99.8) 3878(99.5) 
<20 years 15(0.7) 1(0.2) 4(0.9) 0(0) 0(0) 1(0.2) 21(0.5) 
 
Teen Mother  20+ years 2197(97.7) 513(98.1) 424(98.1) 144(98) 153(98.7) 399(99) 3830(98.0) 













































Breastfeeding   
















Breastfed for 1-4 
months  
882(34.5) 209(34.3) 185(36.1) 58 (34.9) 59(33.3) 165 (37.8) 1558 (35) 





















Average / Among 
the worse 
1260(52.5) 279(50.1) 237(50.9) 80(52.3) 85(52.1) 189(45.1) 2130(51.2) 
Paternal 
neglect (PBI) 


















No neglect 1066(68.3) 229(67.4) 196(64.3) 89(70.5) 79(70.5) 274(71.4) 1933(68.3) 










619(36.7) 132(34.8) 119(34.5) 37(32.7) 49(41.2) 122(39.1) 1078(36.5) 
Average interest in 
primary or 
secondary education 
542(32.2) 99(26.1) 123(35.7) 29(25.7) 28 (23.5) 90 (28.8) 911(30.8) 
Low interest in 
primary or 
secondary education 
524 (31.1) 148(39.1) 103(29.9) 47(41.6) 42 (35.3) 100(32.1) 964(32.6) 
Cleanliness of 
child (1950) 
Among the most 
clean 






  947(38.7) 220(38.1) 175(36.4) 62(38.3) 62(35.4) 161(37.4) 1627(38) 
Cleanliness of 
house (1950) 
Among the most 
clean 
1380(58) 328(58.8) 282(60.6) 87(55.1) 99(60) 241(58.4) 2417(58.4) 
Average / Among 
the least clean 
1000(42) 230(41.2) 183(39.4) 71(44.9) 66(40) 172(41.6) 1722(41.6) 
Clothes repair 
(1950) 
Satisfactory state of 
repair 
2431(98) 572(98.8) 471(97.7) 161(99.4) 167(97.1) 430(98.4) 4232(98.1) 
Unsatisfactory state 
of repair 
49(2) 7(1.2) 11(2.3) 1(0.6) 5(2.9) 7(1.6) 80(1.9) 
Shoes repair 
(1950) 
Satisfactory size and 
type 
2402(97.4) 567(97.9) 467(97.1) 154(96.3) 169(98.3) 424(98.4) 4183(97.5) 
Unsatisfactory size 
and type 






Good  1021(49.3) 228(45.8) 199(49.1) 68(50.7) 60(42.9) 178(47.7) 1754 (48.5) 
 
Average 655(31.6) 173(34.7) 126(31.1) 35(26.1) 49(35) 113(30.3) 1151(31.8) 




Good 914(42.5) 202(39.6) 164(39.6) 55(38.2) 51(34.5) 148(38.8) 1534 (40.9) 
 
Average  742(34.5) 176(34.5) 172(41.5) 50(34.7) 57(38.5) 138(36.2) 1335(35.6) 





2104(97.3) 498(97.6) 402(97.1) 139(95.9) 140(95.9) 372(97.4) 3655(97.2) 









>4000 grams 309 (10.8) 70 (10.5) 75 (13.2) 20(11.5) 18 (9.2) 43 (9.2) 535 (10.8) 
 






no (or after 15 years) 
2334(80.8) 540(80.5) 462(80.3) 140(80.5) 161(81.3) 388(82.9) 4025(80.9) 
yes 554(19.2) 131(19.5) 113(19.7) 34(19.5) 37(18.7) 80(17.1) 949(19.1) 
Note. Early life predictors of life course profiles of affective symptoms (6 profiles): A total of 4974 participants were included in the association 
analyses testing for the effects of individual early life predictors on six life course profiles of affective symptoms. Two early life predictors (teenage 
mother and teenage father) were omitted from the analysis due to low sample sizes. For the profile of adolescent symptoms only, one early life 
predictor – interest in child’s education – was identified: those whose parents had a low interest in their education were 1.32 times more likely to 
develop adolescent symptoms only compared to those who had a high interest in child’s education (b =.28, Wald χ² =4.42, p = .035). For the profile 
of adult symptoms only, several early life predictors were identified: individuals who were never breastfed were 1.32 times more likely to develop 
adult affective symptoms only than individuals who were breastfed for 5-10 months (b =.28, Wald χ² = 5.04, p = .025); offspring of Mother’s who 
perceived their health to be excellent / average (with complaint or disability) were 1.29 times more likely to develop adult symptoms only than 
those who Mother’s perceived health was perceived to be excellent / average (without complaint or disability) (b =.26, Wald χ² = 4.57, p = .033); 
those who weighed >4000 grams at birth were 1.31 times more likely to develop adult symptoms only compared to those who weighed between 




symptoms only compared to those who weighed between 2500 and 4000 grams (b =.43, Wald χ² =6.55, p = .011). For the profile of adolescent 
onset repeated symptoms no early life predictors were identified. For the profile of adolescent and adult symptoms only, two early life predictors 
were identified: individuals who lacked 2 or 3 home amenities in childhood were 1.5 times more likely to develop adolescent and adult symptoms 
only compared to those who lacked 0 or 1 home amenity (b =.41, Wald χ² =3.40, p = .046); those whose father was over 40 years at birth were 1.8 
times more likely to develop moderate adolescent and adulthood symptoms than those whose father was under 40 years at birth (b = .59, Wald χ² 
= 6.49, p = .011). For the profile of later life symptoms only, several early life predictors were identified: offspring of mothers with a primary level 
of education were 1.5 times less likely to develop symptoms in later life than offspring of mother with a higher level of education (b = -.40, Wald 
χ² = 10.47, p = .001); individuals who lacked 3 or more home amenities in childhood were 1.7 times less likely to develop affective symptoms in 
later life (b = -.53, Wald χ² = 8.87, p = .003); individuals who were never breastfed were 1.46 times less likely to develop later life symptoms than 
those who were breastfed for 5-10 months (b =-38, Wald χ² = 6.69, p = .010); offspring whose mother’s management and understanding was 
average / among the worse were less likely to develop symptoms in later life than those whose mothers management and understanding was among 
the best (b = -.38, Wald χ² = 8.07, p = .004); those who experienced neglect by fathers were less likely to develop symptoms in later life than those 
who experienced neglect (b = -.25, Wald χ² = 4.00, p = .045); those who weighed <2500 grams at birth were 1.72 times less likely to develop later 






























































Appendix 5J. Six life course profiles of affective symptoms from ages 13 to 69 years  
Note. Latent Profile Analysis: Six-class solution. These six profiles indicated: 1) those with no symptoms (n = 1998; 40.2%); 2) those who had 
symptoms in adolescence only (n = 727; 14.6%); 3) those who had symptoms in adulthood only (n = 810; 16.3%); 4) those with repeated symptoms 
across the life course (n = 296; 6%); 5) those who had symptoms in adolescence and mid adulthood but no symptoms in later life (n = 269; 5.4%); 




Appendix 5K. Indices for a model fit for a latent profile model (with sex as a grouping variable) 
 3 classes 4 classes 5 classes 6 classes 7 classes  
Likelihood ratio bootstrap p valuea <.001 <.001 <.001 <.001 <.001 
Bayesian Information Criteriab 65209.83 64382.56 63731.61 63424.60 63294.02 
Akaike’s Information Criteriac 64858.18 63926.72 63171.58 62760.38 62525.61 
Entropyd .81 .79 .76 .77 .75 
N = 4974. ap>.01 indicates good fit; blowest value indicates better fit; clowest value indicates better fit; dvalue closest to 1 indicates high certainty 





































Age of affective symptom measure
Four life course profiles of affective symptoms (males only)
Absence of symptoms, n = 1753 (35.2%)
Adolescent symptoms only,  n = 442 (8.8%)
Adolescence and later life symtpoms only, n = 127 (2.6%)


































Age of affective symptom measure
Four life course profiles of affective symptoms (females only)
Absence of symptoms, n = 1591 (32.8%)
Adolescent symptoms only,  n = 376 (7.6%)
Repeated symptoms, n = 111 (2.2%)




Appendix 5N. Indices for a model fit latent profile analysis with those who died by age 69 excluded  
 3 classes 4 classes 5 classes 6 classes 7 classes  
Likelihood ratio bootstrap p valuea <.001 <.001 <.001 <.001 <.001 
Bayesian Information Criteriab 48426.98 47911.08 47168.87 46975.71 46587.81 
Akaike’s Information Criteriac 48237.93 47671.62 46878.99 46635.42 46197.10 
Lo-Mendell-Rubin bootstrap p 
value of likelihood ratio test 
comparing current model to 
previous modeld 
<.001 <.001 <.001 .072 <.001 
Entropye .68 .73 .67 .67 .69 
N = 4031. ap>.01 indicates good fit; blowest value indicates better fit; clowest value indicates better fit; dindicates addition of this class 
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Absence of symptoms, n = 2307 (57.2%)
Adolescent symptoms only, n = 718 (17.8%)
Adult moderate symptoms only, n = 710 (17.6%)




Appendix 5P.  Multiple Imputation 
Notably, as a large amount of data was missing across different types of early life 
predictors, multiple imputation was implemented to impute missing data for each 
predictor variable. Predictors of dropout have been previously identified including low 
education attainment, mild cognitive impairment and socioeconomic disadvantage (Kuh 
et al., 2016; Stafford et al., 2013).  
As predictor variables were collected at three distinct time points (i.e. at birth, at age 4 
and by age 15), three steps were carried out in order to impute missing data. Firstly, 
multiple imputation (MI) was used to impute missing data for variables collected at the 
birth of the survey member (i.e. in 1946). Seven predictors were imputed including birth 
weight, breastfeeding, paternal age, maternal age, fathers’ education, mothers’ 
education, and father’s occupational status. Secondly, MI was used to impute missing 
data for variables collected in 1950 (i.e. at age 4). Six predictors were imputed 
including, crowding, mother’s management and understanding, cleanliness of child, 
cleanliness of house, clothes repair and shoes repair. Variables collected at birth were 
used as auxiliary variables when running MI for these variables. Thirdly, MI was used 
to impute missing data for variables collected in 1961 (i.e. age 15). Nine predictors were 
imputed including, parental divorce by age 15, death of any parent by age 15, number of 
residential moves, lack of home amenities, family size, parents interest in primary and 
secondary education, husbands perceived health, mothers perceived health and maternal 
neuroticism.  Two predictors measured by age 15 (age at break with mother and 
childhood chronic illness) were not imputed as there was little or no missing data on 
these variables (see table 2 for n of missingness on each variable). Auxiliary variables 
include all those predictors that took place before age 15 (i.e. those recorded in 1946 




Appendix 5Q.  Results of association analysis using multinomial logistic regression analysis for different types of adverse 
childhood experiences and life course profiles of affective symptoms excluding those who died by age 69 (no affective 
symptoms is the control group)  
 
  Associations with AS profiles 
OR  (95% CI) 
















 1.07 (.82; 1.40) 
 
1.08 (.81; 1.44) 
 
.54 (.73; 1.80) 
 
Death of any 
parent  
 1.10 (.78; 1.55) 
 
1.16 (.79; 1.70) 
 




 .99 (.67; 1.47) .90 (.61; 1.36) .95 (.51;1.79) 
Residential 
Moves  
1 – 3 moves  .95 (.78; 1.16) 
 
1.01 (.81; 1.26) 1.40 (.98; 2.00) 
 
4+ moves  .95 (.63; 1.45) 1.37 (.91; 2.07) 1.20 (.59; 2.45) 
Fathers 
Education 
 .92 (.77; 1.10) 
 
1.10 (.91; 1.33) 
 










 .95 (.79; 1.14) 
 
.93 (.76; 1.13) 
 
1.01 (.76; 1.36) 
 
Lack of home 
amenities 
Lacks 2 or 3 1.00 (.76; 1.30) 
 
.93 (.71; 1.23) 
 
1.37 (.83; 2.25) 
 
Lacks 4+ 1.01 (.77; 1.32) .84 (.63; 1.12) 1.59 (.97; 2.62).    
Crowding  1 – 2 ½ 
people per 
room 
.86 (.72; 1.04) 
 
.82 (.68; 1.01) 
 




.96 (.57; 1.61) .94 (.54; 1.66). 
 




 .93 (.78; 1.11) 
 
.93 (.77; 1.13) 
 
.97 (.72; 1.30) 
 
Family Size  1.01 (.83; 1.22) 1.33 (1.06; 1.66)* .91 (.67; 1.24) 
Parents age Older aged 
father  
 .82 (.63; 1.06) 
 
1.22 (.89; 1.68) 
 





 1.28 (.79;2.05) 
 
1.61 (.92; 2.82). 
 









.80 (.64; 1.01) 
 
.88 (.68; 1.13) 
 












 1.12 (.94; 1.33) .92 (.76; 1.12) .86 (.65; 1.15) 
Parent’s 
interest in 




.86 (.64; 1.14) 1.18 (.89; 1.56) .89 (.54; 1.48) 
Low interest 
in education 
1.32 (1.02; 1.72) 1.02 (.77; 1.36) 1.50 (.96; 2.34). 
Cleanliness of 
child (1950) 
 1.04 (.87; 1.26) .97 (.80; 1.18) 1.00 (.74; 1.35) 
Cleanliness of 
house (1950) 
 1.02 (.85; 1.22) .87 (.72; 1.06) .96 (.71; 1.28) 
Clothes repair 
(1950) 
 1.87 (.80; 4.37) 1.32 (.60; 2.93) .92 (.33; 2.56) 
Shoes repair 
(1950) 




Average  1.02 (.84; 1.25) .98 (.79; 1.22) 1.09 (.45; 1.61) 







Average 1.05 (.86; 1.28) .90 (.72; 1.11) .92 (.65; 1.29) 
Poor 1.07 (.85; 1.34) .91 (.71; 1.17) 1.36 (.95; 1.93). 
Maternal 
neuroticism 







.99 (.71; 1.27) 1.13 (.84; 1.52) 
 
.76 (.45; 1.27) 
2500 or less 
grams 
.99 (.65; 1.50) 1.01 (.64; 1.58) 1.07 (.52; 1.96) 
Chronic Illness  .97 (.75; 1.25) 1.37 (1.10; 1.75)* 1.18 (.80; 1.73) 
 
